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ABSTRACT 
This report reviews recent work on bee health carried out by EFSA, Member States (MSs) and the European 
Commission  (EC). It identifies data and knowledge gaps and provides research  recommendations that  may 
facilitate the transition towards an integrated environmental risk assessment of multiple stressors on bees. The 
report was produced by the EFSA Bee Task Force (TF), involved representatives from six different Scientific 
Units, and was coordinated by the Scientific Committee and Emerging Risks Unit (SCER). The TF consulted 
experts from MSs and the Bee Interservice Group of the EC. Additional scientific exchanges with experts were 
promoted by SCER through the organisation of a scientific colloquium on bee health in May 2013. The review 
identified a total of 220 research projects on bee health at EU level (EFSA, 19; MSs, 181; EC, 20), and 33 
additional projects from other international organisations dealing with general aspects, non-research-focused, of 
bee  issues.  A  quantitative  assessment  of  the  retrieved  projects  revealed  that  research  projects  on  multiple 
stressors on bees and projects on bees other than honeybees were missing, especially with regard to monitoring 
and testing. EFSA projects were predominantly in the area of risk assessments of pesticides on bees. Research 
projects on in-hive treatments and bee exposure to chemicals funded at the EC level were scarce, as were those 
focusing on protection goals, bee diversity and pollination services at the MS level. The qualitative assessment 
of the retrieved projects revealed knowledge gaps at each step of the risk assessment, which led to several 
recommendations for future scientific work at EFSA and research to be undertaken in the framework of Horizon 
2020. Additional recommendations are given for research coordination, planning and knowledge sharing with 
MSs and the EC. At EFSA level, further communication, internal collaborations and training on bee health are 
suggested. 
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SUMMARY 
In  accordance  with  the  strategy  of  the  European  Food  Safety  Authority  (EFSA)  to  consider  risk 
assessments in a wider integrated manner, the Scientific Committee and Emerging Risks (SCER) Unit 
set up an internal Bee Task Force (TF) to review the work carried out by EFSA, Member States (MSs) 
and the European Commission (EC) in the area of bee health, and to identify knowledge gaps and 
provide  recommendations  facilitating  the  transition  towards  an  integrated  environmental  risk 
assessment of multiple stressors on bees. 
The EFSA Bee TF was composed of (scientific) officers from four EFSA Directorates (i.e. the Science 
Strategy and Coordination, the Scientific Evaluation of Regulated Products, the Risk Assessment and 
Scientific Assistance and the Communications Directorates) and six scientific EFSA Units (SCER, 
Animal Health and Welfare, Genetically Modified Organisms, Pesticides, Plant Health and Scientific 
Assessment  Support  Units
4). The multi-disciplinary composition of the Bee TF fostered an open 
dialogue on risk assessment approaches between Units and exchanges of information across scientific 
fields. This enabled t he  reinforcement of  internal collaborations and the use of internal scientific 
expertise in the area of bee health. 
To review research work produced in the area of bee health, the Bee TF scrutinised its own work and 
conducted a series of consultations with MSs and the EC in 2012/13, in order to collect information on 
recent and ongoing research on bees. For MSs, information was requested through several networks of 
experts: the internal EFSA networks, Panels and Focal points and the international network Honeybee 
Colony Losses (COLOSS). To collect information from the EC, the Bee TF liaised with the EC Bee 
Interservice, which is composed of the five Directorates General (DGs) involved in bee issues (i.e.  
Agriculture and Rural Development (DG AGRI), Enterprise and Industry (DG-ENTR), Environment 
(DG  ENV), Research and Innovation ( DG  RTD),  and  Health and Consumers  (DG  SANCO)). In 
addition, the SCER Unit organised a scientific colloquium on risk assessments of multiple stressors on 
bees in May 2013, in order to discuss and gather views from a wide range of stakeholders. Finally, to 
complete this inventory, the Bee TF compiled  information  related to bee issues  mainly  from the 
European Environment Agency (EEA), the European Medicine s Agency (EMA), the  European and 
Mediterranean Plant Protection Organization (EPPO), the Food and Agriculture Organization (FAO), 
the Organisation for Economic Co-operation and Development (OECD), the World Organisation for 
Animal  Health  (OIE)  and  the  United  Nations  for  Environmental  Programs  (UNEP).  Most  of  this 
information  (i.e.  guidelines,  standards,  manuals  and/or  general  facts  and  communication  items  on 
bees) was not analysed by the Bee TF which focused its assessment on research data related to risk 
assessments of single and multiple stressors on bees. 
The review of EFSA’s work led to the identification of 16 published outputs (Appendix A) and three 
ongoing activities (Appendix B). Consultations with the EC and MSs identified 201 projects, of which 
20 were from the EC (Appendix C) and 181 were from MSs (Appendix D). Fifty-seven per cent of 
these  projects  were  finalised  at  the  time  of  the  completion  of  the  consultation.  An  additional  33 
projects, mainly from EEA, EMA, EPPO, FAO, OECD and UNEP, were retrieved (Appendix E). 
The Bee TF performed quantitative and qualitative assessments of the retrieved projects in order to 
identify data and knowledge gaps, cross-cutting issues in risk assessment and research needs. The data 
gap  analysis  was  performed  by  making  a  quantitative  assessment  of  the  projects,  which  were 
categorised according to scientific area(s) (eight pre-defined areas), type of bee(s) investigated (i.e. 
honeybees, bumble bees and/or solitary bees), level of coordination (i.e. EC or MSs), and status in 
                                                       
4  The Bee Task Force Mandate was approved in April 2012 (EFSA-Q-2012-00531). In 2013 and 2014, some of the Units 
involved in the Bee Task Force merged with others and changed names (e.g. the Animal Health and Welfare Unit merged 
with the Plant Health Unit and became the Animal and Plant Health Unit; the Scientific Assessment Support Unit became 
the Assessment and Methodological Support Unit). However, in the report, the original names of the Units are kept as they 
were described at the time of the completion of the inventory of EFSA’s outputs in June 2013 (with the exception of the 
Emerging Risks Unit, which was renamed the Scientific Committee and Emerging Risks Unit in May 2013). Bee research: review, gaps and needs 
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terms of project completion (i.e.  still  ongoing or completed  in  June 2013). This assessment  was 
conducted on EFSA scientific outputs and projects retreived from the EC and MSs. 
To identify knowledge gaps and research needs for the environmental risk assessment of multiple 
stressors  on  bees,  the  Bee  TF  also  performed  a  qualitative  assessment  at  each  step  of  the  risk 
assessment scheme. This assessment was conducted mostly on EFSA scientific outputs because the 
information retrieved from the EC and MSs could not be thoroughly assessed (e.g. most projects were 
still ongoing with no final or published results). 
A pilot bibliometric analysis was conducted on a small set of EFSA scientific outputs in the area of 
risk assessment of plant protection products (PPPs) for bees. The objective of this analysis  was to 
illustrate the usefulness of such an approach for the identification of  experts and missing/required 
expertise. 
The analysis of EFSA scientific outputs revealed that EFSA  has initiated work on bee health since 
2008 and that, since this date, its involvement and workload in this area has increased continuously, 
especially in 2013. The EFSA scientific outputs cover seven of the eight pre-defined areas (i.e. no 
project on in-hive treatments which is an area that does not fall under EFSA’s remit). Most EFSA 
outputs are on the risk assessment of PPPs on bees and they were mostly produced by the Pesticides 
Unit. The least covered areas are in the areas of “protection goals/bee diversity/pollination services” 
and “bee pathogens/pests/predators”. Finally, most of these studies tend to focus on honeybee species 
(Apis mellifera spp.). 
The number of projects collected from the EC and MSs was quite large. However, the list was not 
exhaustive and sometimes the information provided was incomplete or not publicly accessible. Most 
EC-funded projects (16/20) were received from DG RTD. However, the number of projects funded 
partly by DG AGRI (and MSs) is underestimated since such projects are mostly reported by MSs. 
Projects  from  the  EC  dealing  with  in-hive  treatments  and  bee  exposure  to  PPPs  are  not  well 
represented  or  are  absent,  and  projects  on  protection  goals/bee  diversity/pollination  services 
coordinated by MSs are rare. Overall, whether at the EC or MS level, the number of projects on the 
risk assessment of multiple stressors on bees was low. 
At the EC and MS levels, research on bees other than honeybees (i.e. bumble bees and solitary bees) is 
generally missing, in particular at the MS level and with regard to the fields of monitoring and testing. 
In addition, although there is a wide diversity of honeybee subspecies and ecotypes, with specific 
environmental adaptations, in Europe, research on honeybees usually focused on a few subspecies. 
Finally,  too  little  research  is  conducted  on  honeybee reproduction  to provide  explanations  on  the 
troubles observed by beekeepers on queens and drones (e.g. abnormal laying behaviour and shorter 
longevity in queens, sterility in drones, etc.). 
To consolidate the transition towards an integrated environmental risk assessment of multiple stressors 
on bees, the Bee TF made a set of recommendations: recommendations for future scientific work to be 
undertaken  by  EFSA  and  the  EC  (DG  RTD)  through  the  framework  of  Horizon  2020; 
recommendations on how to tighten coordination and planning of research in Europe and enhance 
knowledge sharing with MSs and the EC; and finally, recommendations to strengthen communication, 
promote internal collaborations and to develop training on bee health at EFSA. 
For  various  aspects  of  the  environmental  risk  assessment,  specific  recommendations  are  given, 
focusing on: 
  problem formulation and protection goals for bees and pollination services (e.g. harmonisation 
of risk assessment approaches to set protection goals, assessment of changes in pollination 
services with bee diversity); Bee research: review, gaps and needs 
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  monitoring and exposure to bees (e.g. long term EU-wide monitoring of all types of bees; 
applied research for the development of calibrated tools and validated methods to assess bee 
mortality, colony development and sublethal effects in bees in field conditions; occurrence 
data of residues from several classes of chemicals including PPPs, veterinary medicines and 
contaminants in various matrices relevant for bees such as pollen, bee bread nectar, beeswax, 
honeydew, water, guttation (etc.); data on foraging and food intakes by honeybees, bumble 
bees and solitary bees; data on the nutritive value of different pollen types and on the sugar 
content in nectar; metabolism of xenobiotic in bee midgut; development of single- and multi-
residual analysis methods with low limits of detection and quantification); 
  hazard identification for different classes of chemicals (and their metabolites), including PPP 
and contaminants (e.g. dose–response relationships and species sensitivity distributions for 
bees; toxicokinetics and toxicodynamics for the different chemicals and bee species; toxicity 
data for bees under different temperature ranges and types of diet; standardised laboratory 
tests for acute and chronic toxicity of lethal/sublethal endpoints to multiple chemicals and 
contaminants; standardised laboratory tests for toxicokinetics of single and multiple doses; 
critical  review  of  behavioural  and  physiological  protocols  to  assess  sublethal  and  chronic 
effects  in  bees;  population  dynamics-based  models  to  predict  effects  at  the  colony  level; 
modelling techniques to extrapolate observations from individual to population level and to 
test multiple stressors and co-exposures;  molecular markers for bees with omic techniques); 
  risk  assessment  (e.g.  case  studies  for  risk  characterisation,  uncertainty  analysis  using 
deterministic and probabilistic models for single and multiple stressors; quantitative weight of 
evidence approach). 
To tighten coordination of research in Europe, the Bee TF advocates the establishment of a group of 
experts or a network composed of the various stakeholders identified in this review (e.g. EFSA, the 
EC Bee Interservice Group, the European Reference laboratory on bee health, EMA and experts from 
MSs), in order to develop methodologies for the risk assessment of multiple stressors on bees and, 
when needed, to develop action plans on new and emerging bee health issues in Europe. 
To consolidate forward research planning, the Bee TF recommends that EC-funded projects, which 
represent a large volume of information, are reviewed to assess those results and findings which could 
contribute to a better understanding of bee losses and colony weakening, with a particular attention to 
results dealing with co-exposure, (synergistic and cumulative) interactions of multiple stressors on 
bees. 
Knowledge  sharing  with  MSs  and  the  EC  could  be  enhanced  by  making  EC-funded  reports  and 
relevant data publicly available and by developing an open-access bee health database containing 
relevant scientific information for the risk assessment of single and multiple stressors on bees.  
Finally, the Bee TF recommended that the development of horizontal projects on bee health be further 
explored with the continuation of internal collaborations and communications across Units on this 
topic. It is also suggested increasing external communications with MSs and the EC, on EFSA’s work 
on bee health, through regular liaison with the EFSA Advisory Forum and the Bee Interservice Group 
on the progress made by EFSA on this topic. Bee research: review, gaps and needs 
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BACKGROUND AS PROVIDED BY EFSA
5 
Given the consensus reached by scientists on the multifactorial origin of bee colony losses and the 
increasing  body  of  scientific  evidence  showing  the  way  factors  may  interact  to  affect  bees,  the 
European Food Safety Authority (EFSA) considered it timely to coordinate work on the risks posed to 
bees and the services they provide to humans in a more integrated and multidisciplinary manner. The 
identification  of  cross-cutting  issues,  knowledge  gaps,  research  needs  and  recommendations  may 
contribute to reinforce the protection of bees and their ecosystem services. 
Bees in general (Apis and non-Apis bees) and in particular honeybees, play an important role in the 
pollination of a wide range of crops and wild plants. The production of about 80% of the 264 crop 
species cultivated in the EU depends directly on insect pollinators, mostly bees (Williams, 1994). The 
global annual monetary value of pollination is estimated to be many hundreds of millions of dollars 
(MA, 2005; Klatt et al., 2014). In addition to pollination services, bees contribute to other ecosystem 
services such as: 
  food (i.e. honey, pollen, larvae in some countries, wax for food processing, propolis in food 
technology, royal jelly as a dietary supplement and ingredient in food), 
  several derived bee hive products for various human use (see Krell, 1996 for a comprehensive 
review), 
  genetic  resources  (i.e.  biodiversity,  including  rare  and  endangered  species  requiring 
protection), and 
  cultural services (i.e. education, recreation and aesthetic values) which contribute to human 
welfare and wellbeing. 
Owing to the multiple services bees provide to humans and their importance in the ecosystem and the 
food chain, their protection is essential. 
Within its mandate to improve the EU food safety and to ensure a high level of protection of human 
and animal health and the environment, EFSA has the responsibility to protect bees and the ecosystem 
services  they  provide  to  humans.  This  is  currently  achieved  through  the  risk  assessment-related 
activities of several EFSA Units and Panels: 
  the Animal Health and Welfare (AHAW) Unit (renamed Animal and Plant Health (ALPHA) 
Unit) and the Animal Health and Welfare Panel, 
  the Genetically Modified Organisms (GMOs) Unit and the GMO Panel, 
  the Plant Health (PLH) Unit (renamed Animal and Plant Health (ALPHA) Unit) and the PLH 
Panel, 
  the Pesticides (PRAS) Unit and the Plant Protection Products (PPP) Panel, 
  the  Scientific  Assessment  Support  (SAS)  Unit  (renamed  Assessment  and  Methodological 
Support (AMU) Unit), 
  the  Scientific  Committee  and  Emerging  Risks  (SCER)  Unit  (consisting  of  the  former 
Emerging  Risk  (EMRISK)  and  Scientific  Committee  (SCOM)  Units)  and  the  Scientific 
Committee Panel. 
                                                       
5  The background originates from the Bee Task Force Mandate which was approved in April 2012 (EFSA-Q-2012_00531). 
To reflect new changes (new publications, new results, new Scientific Unit names), it was updated accordingly. Bee research: review, gaps and needs 
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The AHAW Panel delivered a Scientific Opinion on the risk of introduction and spread of the small 
hive beetle (Aethina tumida) and Tropilaelaps spp. in the EU
6, which is known to affect bee colonies 
(EFSA AHAW Panel, 2013). This work was coordinated by the AHAW Unit and in collaboration with 
the Plant Health (PLH) and SCER Units. 
During 2012 and 2013, the PRAS  Unit and PPR Panel were requested by the European Commission 
(EC) to provide technical and scientific assistance on several issues  related to the risk to bees from 
neonicotinoid pesticides and fipronil. The PPR P anel delivered a Scientific Opinion on the science 
behind the development of a risk assessment of plant protection products on bees ( Apis mellifera, 
Bombus spp. and solitary bees) (EFSA PPR Panel, 2012a). This work was intended to serve as a basis 
for the EFSA Guidance Document on the risk assessment of plant protection products on bees (EFSA, 
2013b). The PRAS Unit also launched a procurement on literature reviews on topics of relevance to 
the revision of the Guidance Documents on Aquatic and Terrestrial Ecotoxicology. In respect to bees, 
an overview of available scientific information on interactions between pesticides and other factors 
was requested (EFSA, 2012b). The SCER Unit was involved in several of the projects led by the 
PRAS Unit in order to provide scientific support on the risk assessment of bees. 
In  the  frame  of  market  registration  applications  for  the  cultivation  of  genetically  modified  (GM) 
plants, the GMO Panel on a routine basis assesses the potential adverse effects that GM plants may 
cause to pollinators (including bees) and the ecosystem services they provide. To facilitate the non-
target risk assessment of GM plants, information on arthropods including bees found in relevant agro-
ecosystems  in  Europe  has  been  compiled  in  a  publicly  available  database  of  bio-ecological 
information during a project commissioned by EFSA (Meissle et al., 2012). In addition, the SAS Unit 
sought information on the prevalence of honeybee colony losses and the surveillance systems in the 27 
EU MSs (EFSA, 2008). The SAS Unit launched a call for tender on the identification of existing 
environmental monitoring networks suitable to provide datasets to support post-market environmental 
monitoring of the agricultural environment and EFSA risk assessments (EFSA, 2014). 
Within the framework of this mandate, the SCER Unit published a first report to make an inventory of 
EFSA’s activities in the area of bee health (EFSA, 2012c). In addition, in 2012 and more recently in 
2013  until  2014,  the  SCER  Unit  has  participated  in  two  working  groups  (WG)  of  the  Agence 
Nationale de Sécurité Sanitaire de l’Alimentation, de l’Environnement et du Travail (ANSES) on bees. 
The first WG reviewed a scientific paper on the interaction of pathogens and pesticides on honeybee 
mortalities (Vidau et al., 2011) and the second WG is reviewing co-exposures in bees.  
Outside EFSA, several national, European (EU) and international (non-EU) organisations carry out 
work  on  bees.  Among  them,  ANSES  and  the  European  Reference  Laboratory  for  bee  health 
(ANSES—Sophia  Antipolis—FR),  the  EC  (e.g.  current  Framework  Programme  (FP)  projects  and 
COST (European Cooperation in Science and Technology) Actions such as “Prevention of colony 
losses”, COLOSS and “Status and Trends of European Pollinators”, STEP, and the past FP6 project –
”Assessing  Large  Scale  Risks  for  biodiversity  with  tested  Methods”  ALARM),  the  European 
Environmental Agency (EEA) and the Organisation for  Economic Co-operation and Development 
(OECD). The work and progress made by these organisations in the area of bee risk assessments need 
to be followed closely by EFSA and further collaborations between EFSA and these organisations is 
recommended to avoid duplication and promote a more pro-active and integrated approach for the 
assessment of risks to bees and the services they provide to humans. 
TERMS OF REFERENCE AS PROVIDED BY EFSA 
The SCER Unit is requested to establish an internal task force (TF) with EFSA staff members from 
PRAS, AHAW, PLH, GMO, SAS and Communications. The TF is requested to liaise with the various 
organisations involved in the assessment of the risks posed to bees. 
                                                       
6  Request for a scientific opinion concerning the risk of introduction and spread of the small hive beetle (Aethina tumida) 
and Tropilaelaps spp. in the EU. Bee research: review, gaps and needs 
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The specific tasks would be: 
1.  To produce a Technical Report, summarising EFSA’s outputs dealing with the risks posed to 
bees and the services they provide to humans 
2.  To produce a Scientific Report; 
a)  reviewing the state of the art of the work and research produced outside EFSA in the 
area of bee risk assessment (e.g. ANSES, DG RTD, EEA, OECD, etc.), 
b)  performing a gap analysis on the data collected inside and outside EFSA in order to 
highlight  cross-cutting  issues,  risk  assessment  and  knowledge  gaps  and  research 
needs, 
c)  making recommendations on how to further integrate the work above to provide risk 
managers with comprehensive advice on which to base their decisions, for example 
through  a  working  group,  a  grant,  a  procurement,  recommendations  for  DG  RTD 
(through  the  EFSA  internal  mandate  on  “Research  Priorities  and  Horizon  2020”) 
and/or through the continuation of an internal TF to keep monitoring this area and 
ensure  coordination  of  EFSA’s  activities  across  Directorates  and  with  engaged 
stakeholders. 
CONTEXT OF THE SCIENTIFIC OUTPUT 
This work is in line with the strategy of EFSA to consider risk assessments in a wider integrated 
manner promoting in-house scientific expertise, tightening transversal collaborations across units and 
enhancing the inclusion of environmental aspects in the risk assessment scheme. Finally, it is the role 
of  the  Science  Strategy  and  Coordination  Department  (SCISTRAT)  to  identify  and  coordinate 
horizontal scientific issues. Bee research: review, gaps and needs 
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EVALUATION 
1.  Introduction 
The European Food Safety Authority (EFSA), which is the European risk assessment body for food 
and feed safety, has the mandate to ensure a high level of protection of human and animal health and 
the environment. In this respect, EFSA has the mission to protect bees and the ecosystem services they 
provide to humans. These services include the production of good-quality honey and the pollination of 
crops used for human consumption. Besides crops, bees also play an essential role in the pollination of 
wild flowering plants. Various bee species differ in pollination characteristics; they pollinate different 
plant species, at different times, in different places and at different scales. The protection of bees 
should therefore not be limited to agro-ecosystems and single bee species (such as honeybees). In 
addition,  owing  to  the  complex  environment  in  which  bees  operate  and  the  increasing  body  of 
scientific literature showing the potential multifactorial origin of bee losses and colony weakening 
(although in some instances single stressors can be incriminated), the need for transition towards an 
integrated environmental risk assessment for bees became apparent. 
As part of its role to coordinate horizontal activities, and in line with EFSA’s science strategy to 
enhance  internal  expertise  and  strengthen  cross-collaboration  among  its  Units,  the  Scientific 
Committee and Emerging Risks (SCER) Unit of the Science Strategy and Coordination Directorate set 
up an internal Bee Task Force (TF) in May 2012. 
This TF gathered members from four Directorates (i.e. the Science Strategy and Coordination, the 
Scientific Evaluation of Regulated Products, the Risk Assessment and Scientific Assistance and the 
Communications  Directorates)  and  six  Scientific  Units
4  (SCER,  Animal  Health  and  Welfare, 
Genetically Modified Organisms, Pesticides, Plant Health and Scientific Assessment Support Units). 
The mandate of the TF was to review the work carried out by EFSA, the Member States (MSs) and the 
European Commission (EC) in the area of bee health in order to identify knowledge gaps and make 
recommendations to move towards an integrated environmental risk assessment of multiple stressors 
on bees. Among these recommdations, future work for EFSA and research needs to support the EC in 
the prioritisation of research areas for Horizon 2020 could be identified.
7 
For the first phase of the work, the Bee TF made an inventory of all its scientific activities in the area 
of bee health (EFSA, 2012c). The Genetically Modified Organisms and Plant Health Units had not 
specifically worked on bee health issues; they were involved in risk assessments of bee matrices (e.g. 
genetically modified (GM) pollen in honey or plant bacteria spread by pollen).  In addition, in the 
frame of market registration applications for the cultivation of  GM plants, the Panel  on Genetically 
Modified Organisms  assesses on a routine basis  the potential adverse effects that GM plants may 
cause to pollinators (including bees) and the ecosystem services they provide.  
For the second phase of the work, which is reported here, the TF updated its previous inventory and 
made a review of the work and research produced outside EFSA in the area of bee risk assessment.  
Following the recommendation made by the TF in its first report on the need to collaborate with  MSs 
and stakeholders, the TF gathered data from them by conducting  two consultations and by collecting 
information on recent and ongoing research projects from the EC and  MSs. A first consultation was 
organised with all engaged stakeholders (i.e. scientists, EC commissioners, representatives from 
national  authorities, industrials, producers  (including beekeepers)  and representatives from  non-
governmental organisations (NGOs)) in May 2013  via a Colloquium “EFSA Scientific Colloquium 
XVIII:  towards  holistic  approaches  to  the  risk  assessment  of  multiple  stressors  on  bees”  (EFSA 
2013d). The second consultation was organised with the EC Bee Interservice Group to exchange on 
the information EFSA collected from the DGs involved in the coordination and funding of research in 
the bee health area (i.e. Agriculture and Rural Development (DG AGRI), Enterprise and Industry (DG 
                                                       
7  European Commission (2010), Europe 2020: A European strategy for smart, sustainable and inclusive growth, 3.3.2010, 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF  Bee research: review, gaps and needs 
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ENTR), Environment (DG ENV), Research and Innovation (DG RTD) and Health and Consumers 
(DG SANCO). 
In  addition,  the  TF  compiled  and  listed  information  and  projects  related  to  bee  issues  from  the 
European Environment Agency (EEA), the European Medicines Agency (EMA), the European and 
Mediterranean Plant Protection Organization (EPPO), the Food and Agriculture Organization (FAO), 
the Organisation for Economic Co-operation and Development (OECD), the World Organisation for 
Animal Health (OIE) and the United Nations for Environmental Programs (UNEP). These projects 
were not dealing with research aspects and therefore they were not assessed but stored for information. 
The present scientific report describes the assessment of the Bee TF on the data collected both inside 
and outside EFSA and dealing with research on bee health. To identify knowledge gaps and research 
needs for the environmental risk assessment of multiple stressors on bees, the information collected by 
the  bee  TF  was  analysed  both  quantitatively  and  qualitatively.  The  quantitative  assessment  was 
conducted for each EFSA output and for each research project from MSs and the EC to determine how 
research was distributed across scientific areas, which types of bee species were investigated and what 
was the level of coordination. The qualitative assessment was performed mostly on EFSA’s outputs 
and aimed at identifying knowledge gaps in the problem formulation and the various steps of the risk 
assessment including uncertainties for both single and multiple stressors on bees. In addition, a pilot 
bibliometric  analysis  was  conducted  on  a  small  set  of  outputs  and  references  to  illustrate  the 
usefulness of such an approach in the identification of specific expertise (e.g. experts in the field of 
interest) as well as potential scientific gaps (e.g. uncovered fields). 
2.  Principles of environmental risk assessment for bees 
An environmental risk assessment (ERA) consists in the assessment of the risk posed by different 
types of stressors/hazards to which the environment under study may be exposed to. 
In natural and agro-ecosystems, bees are potentially exposed to a variety of stressors, whether of 
natural  or  anthropogenic  origin.  Among  these  stressors,  and  to  cite  only  the  major  ones,  are  the 
presence of pathogens, pests and predators (biological stressors), the use of chemicals for agriculture, 
gardening and beekeeping and the presence of contaminants in the environment (chemical stressors), 
as well as climate (physical stressors) and habitat (nutritional stressors) changes. 
EFSA is currently developing a harmonised ERA approach for regulated products and species related 
to the food and feed chain. For bees, and as further described below, it is in the area of plant protection 
products (PPPs) that most of the ERA advances were achieved with the definition of clear measurable 
endpoints. However, an ERA of stressors on bees would need to consider, in an integrated manner, 
these multiple stressors. There is currently no method developed to conduct such an assessment. 
2.1.  Problem formulation and protection goals 
In principle, problem formulation is the first step prior to performing a specific risk assessment and 
some differences exist between different agencies around the world. In the US, the Food Quality 
Protection  act  (FQPA)  requires  the  US  Environmental  Protection  Agency  (US  EPA)  to  consider 
combined exposure to multiple effects of exposure “to all pesticides and other chemicals that act by a 
common mechanism of toxicity when tolerances for pesticide use in crops are derived”.
8 From this 
legislative requirement, problem formula tion has been defined by the US  EPA as  “a  systematic 
planning step to identify the major factors to be considered in a particular assessment in relation to 
preliminary hypotheses with regards to hazard assessment (i.e. likelihood and severity of adverse 
effects which might occur or have occurred) and exposure assessment (i.e. likelihood and significance 
of exposure)”. From this definition, the US EPA considers the outcome of the problem formulation 
process as a conceptual model that identifies the relevance of the exposure/co-exposure, the population 
                                                       
8  FQPA  (Food  Quality  Protection  Act),  1996.  Public  Law  1996:104–170.  Available  online: 
http://frwebgate.access.gpo.gov/cgibin/getdoc.cgi?dbname=104_cong_public_laws&docid=f:publ170.104 Bee research: review, gaps and needs 
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exposed on the one hand and the chemical hazards and assessment endpoints on the other hand (hazard 
assessment), to finally describe their relationships (US EPA, 2007). 
In the context of EFSA’s work, problem formulation often corresponds to the terms of reference of 
specific requests submitted by risk managers from the EC or it is defined in the relevant legislative 
framework. The finalisation of the problem formulation step often requires a close dialogue between 
risk managers and risk assessors to clarify the context of the requested risk assessment (e.g. pre-
market or post-market risk assessment) so that the questions formulated have a sound scientific basis 
to optimise support to decision-making and risk management (EFSA, 2013d). 
Specific protection goals (SPGs)9 were defined in order to develop a guidance document on PPP risk 
assessment for bees (EFSA, 2013b). The methodology of setting SPGs based on the ecosystem service 
concept is outlined in the PPR Scientific Opinion (EFSA  PPR Panel, 2010; see also Nienstedt et al., 
2011). Pollination, bee diversity and provisioning of food (honey and other beehive products for 
honeybees only) were identified as the ecosystem services to be protected (EFSA  PPR Panel, 2012a). 
In consultation with risk managers from the SCoFCAH (Standing Committee on the Food Chain and 
Animal Health), the  SPG for the PPP risk assessment to bees  was based on a negligible effect on 
colonies. Effects on colonies that were less than 7 % of the effects on control colonies were considered 
as negligible. In terms of forager mortality, this would be an increase  in forager mortality by a factor 
of 1.5, 2 or 3 over six, three or two days, respectively (EFSA, 2013b).  
The overall level of protection also considers exposure assessment goals , which was set at the 90
th 
percentile of colonies placed at the edge of treated fields. This means that, to meet the  SPG, the 
exposure in the field should not exceed a level that could lead to effects greater than 7 % in 90 % of 
the colonies at the edge of the treated fields. Whether effects are likely to be observed in the remaining 
10 % of the colonies at the edge of the field depends on the margin of safety identified in the risk 
assessment for the specific compounds (e.g. if a compound is of low toxicity to bees and the risk 
assessment shows a large margin of safety then there will be no effects even if the exposure exceeds 
the 90
th percentile, but if the risk assessment indicates a narrow margin of safety then it is likely that 
effects are observed when the exposure exceeds the 90
th percentile). 
SPGs have also been proposed for wild bees (i.e. bumble bees and solitary bees). However, because 
data  on  mortality  rates  are  scarce  and  it  is  not  so  far  possible  to  give  clear  definitions  for  the 
magnitude of effects based on background mortality and thresholds of effects on populations, the 
definition of SPGs remains a challenge. Differences in biology and ecology make bumble bees and 
solitary bees potentially more vulnerable to pesticide impacts than honeybees (Thompson and Hunt, 
1999; EFSA PPR Panel, 2012a). As a pragmatic solution, similar protection goals as for honeybees 
were proposed, adding additional assessment factors in order to take into account potential greater 
vulnerability.  
2.2.  Exposure assessment 
Exposure  assessment  has  been  defined  in  general  terms  by  the  WHO  as  “The  qualitative  and/or 
quantitative evaluation of the likely intake of biological, chemical or physical agents via food as well 
as exposure from other sources if relevant” (FAO/WHO, 2008). In the case of environmental risk 
assessment for bees, exposure assessment deals with the evaluation of sources of exposure from the 
environment.  
Among the various stressors to which bees may be exposed in the environment, EFSA got intensively 
involved in the exposure assessment of PPPs (EFSA PPR Panel, 2012a; EFSA, 2013b).  
For chemicals and bee exposure assessment, occurrence data are combined with food intake resulting 
from the various routes of exposure and are as follows: 
                                                       
9  SPGs are defined in six dimensions: biological entity, attribute, magnitude of effect, temporal and geographical scale of the 
effect and the degree of certainty that the specified level of effect will not be exceeded. Bee research: review, gaps and needs 
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  contact—either from spray deposits (i.e. overspray or spray drift) or from dust particles during 
foraging on the treated crop, weeds in the field, plants in field margin and the adjacent crop; 
  pollen consumption from a treated crop, weeds in the field, plants in field margin, the adjacent 
crop or succeeding crop/permanent crop the following year; 
  nectar consumption from a treated crop, weeds in the field, plants in field margin, the adjacent 
crop or succeeding crop/permanent crop the following year; 
  water consumption (i.e. guttation fluid, surface water and puddles). 
 
Figure 1:   Major routes of exposure of foraging bees to pesticides (from EFSA PPR Panel, 2012a) 
In addition, metabolites present in the food of bees should also be considered. It should be noted that 
not all routes are relevant for all uses. However, the assessment still needs to consider all routes and 
determine whether the route is relevant for the particular use under consideration (EFSA PPR Panel, 
2012a). 
2.3.  Hazard identification and characterisation  
Hazard identification, applied to ERA, is the identification of biological, chemical and physical agents 
capable  of  causing  adverse  health  effects  and  which  may  be  present  in  the  environment.  Hazard 
characterisation is the qualitative and/or quantitative evaluation of the nature of the adverse health 
effects  associated  with  biological,  chemical  and  physical  agents  which  may  be  present  in  the 
environment. For biological or physical agents, a dose–response assessment should be performed if 
the data are available whereas for chemicals, a dose–response assessment is always required. 
For  bees  and  PPPs,  hazard/effect  assessment  may  require  laboratory,  semi-field  and  field  effects 
studies for honeybees, bumble bees or solitary bees. Data include: 
  acute oral toxicity to adults, expressed as μg/bee (median lethal dose (LD50)); 
  acute contact toxicity to adults, expressed as μg/bee (LD50); 
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  chronic oral toxicity to adults (including an assessment of the effects on the hypopharyngeal 
glands (HPGs) expressed as μg/bee per day (LC50 and No Observed Effects Concentration 
(NOEC) for HPGs); 
  toxicity to larvae, expressed as μg/larvae per development period (NOEC); 
  consideration of potential cumulative effects. 
In addition, the recent EFSA PPR Panel Guidance Document on the risk assessment of PPPs on bees 
(EFSA,  2013b)  considered  a  number  of  ways  to  address  sublethal  effects,  e.g.  use  of  effective 
concentrations (EC10 or EC20) for hazard characterisation rather than the LC50 from 10-day laboratory 
chronic studies. For higher tiers, semi-field and field tests are described and designed to identify only 
unacceptable harm to bees that has been described in the SPGs. 
For multiple chemicals, the Toxic Unit (TU) approach is taken as a conservative default approach for 
hazard characterisation assuming concentration addition so that individual TUs for compounds in the 
mixture can be added to calculate a TUm (toxic unit of the mixture) (SCCS, SCENHIR, SCHER, 
2012; EFSA PPR Panel, 2012b; EFSA, 2013d) (see section 2.4). 
2.4.  Risk characterisation and uncertainty analysis 
In ERA, risk characterisation aims to provide quantitative evaluation on whether SPGs are satisfied 
and are not exceeded. For the risk characterisation of PPPs in bees, a number of trigger values have 
been proposed for honeybees, bumble bees and solitary bees. These are compared with the relevant 
risk quotients: exposure toxicity ratios (ETRs) or hazard quotient (HQ) (EFSA, 2013b). 
In practice, the risk characterisation of PPPs follows a tiered approach starting with a screening step 
which, if failed, is followed by the first-tier assessment. If the conclusion of the first-tier analysis 
indicates  that  the  SPGs  may  not  be  met,  the  assessment  may  need  to  include  refined  exposure 
assessments  and/or  higher  tier  toxicity  studies  (semi-field/field  toxicity  studies)  and/or  mitigation 
measures (EFSA, 2013b). 
For multiple chemicals, the concentration addition model is the proposed model relevant for hazard 
characterisation and can be ultimately integrated into decision-making because it is generally more 
conservative than the concept of response addition and can make use of existing data such as a NOEC, 
EC10 or EC50 by applying the concept of TUs for risk characterisation. The concept of TUs has been 
defined as “the ratio between the concentration of a mixture component and its toxicological acute 
(e.g. LC50) or chronic (e.g. long-term NOEC) endpoint”. For multiple chemicals, a TUm has been 
defined as the sum of TUs of each individual chemical of that mixture. For example, the TU concept 
can be used to quantify the toxicity of a specific mixture (with the assumption of dose/concentration 
addition) on the basis of its composition; i.e. for acute lethal effects of a mixture, a TU of 10 would 
mean  that  a  dilution  of  10 %  of  the  mixture  would  produce  50 %  lethality.  If  the  slope  of  the 
concentration–effect curve is known, the TUm can be used to estimate the expected effect (SCCS, 
SCENHIR, SCHER, 2012; EFSA PPR Panel, 2012b). This methodology is equivalent to the hazard 
index methodology used for risk characterisation of mixtures for human health (EFSA, 2013d).  
Previous analyses of mixture toxicity in species have shown that, in the majority of studies, estimates 
do not deviate by more than a factor of 2–3 from concentration addition (Deneer, 2000; Warne, 2003; 
Junghans et al., 2006; Kortenkamp et al., 2009; Verbruggen and van den Brink, 2010). However, the 
PPR Panel noted that such analyses were not performed by taking into account data for honeybees or 
wild bees. Indeed, there is increasing evidence that synergistic toxicity in the presence of multiple 
pesticides occurs although most studies have used synergist concentrations which were often orders of 
magnitude above environmental concentrations. The rationale for such synergistic effects lies in the 
fact that bees have a specific toxicokinetic profile with the lowest number of metabolising enzymes in 
the insect kingdom and that inhibition or induction of the enzyme by a compound in the mixture may Bee research: review, gaps and needs 
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enhance the toxicity of other compounds. In the case of such synergistic toxicity, the PPR  Panel has 
recommended that full dose–response studies be carried out in adult bees and larvae for mixtures of 
potential  synergists  so  that  the  magnitude  of  interaction  can  be  taken  into  account  in  the  risk 
characterisation (EFSA PPR Panel, 2012a). For identifying significant interactions with limited effort 
and time, partial designs (e.g. Box–Behnken) can be advocated for a rapid second-tier assessment of 
potential interactive effects between chemicals.  
Currently  an  approach  dealing  with  combined  exposure  to  multiple  stressors  such  as  chemicals, 
pathogens and pests is lacking (EFSA PPR Panel, 2012a). Key data gaps and recommendations in this 
area are further discussed in section 4. 
Uncertainty analysis is also part of risk characterisation and involves (1) the identification in a tiered 
manner of the sources and magnitude of uncertainty (qualitative, semi-quantitative or probabilistic) 
associated with exposure assessment, hazard assessment and risk characterisation; (2) the opportunity 
to  consider  and  identify  data  gaps,  strengths  and  limitations  of  the  assessment  (whether  further 
refinements of the assessment are needed); and (3) identification of future research (EFSA, 2013d).  
A number of guidance documents and discussions related to uncertainty analysis have already been 
published, mostly in the context of single chemicals, and provide a number of recommendations on 
qualitative and quantitative uncertainty analysis (EFSA, 2006; EFSA PPR Panel 2012b; US EPA, 
2007; WHO, 2008; NRC, 2009; SCCS, SCHER, SCENIHR, 2012). In practice, a tabular form has 
been proposed by the Scientific Committee of EFSA to report uncertainties in exposure assessment 
and has been used by the CONTAM panel to report uncertainties on risk assessment of contaminants 
in food and feed such as melamine (EFSA CONTAM Panel and CEF Panel, 2010).  
In the context of pesticide risk assessment for bees, the PPR Panel has proposed a qualitative weight of 
evidence  approach  for  risk  characterisation  and  noted  that,  since  the  approach  involves  expert 
judgement with a certain degree of subjectivity, it is essential to document uncertainties for each line 
of evidence considered and to explain how they are combined to reach conclusions about the overall 
outcome and its uncertainties (EFSA, 2013d). 
3.  Consultations and review of research projects in Europe 
3.1.  Consultation process 
The inventory on research projects related to risk assessment in bees was performed by the EFSA Bee 
TF in two successive steps. 
During the first step, the Bee TF made an inventory of all EFSA scientific outputs produced in the area 
of risk assessment in bees (EFSA, 2012c). This inventory consisted in 355 projects: 344 published 
reports and 11 unpublished and ongoing projects (see Table 3 in EFSA, 2012c). Among these 355 
projects,  only  six  focused  on  risk  assessment  in  bees.  This  inventory  described  EFSA  outputs 
published until September 2012. 
During the second step, the EFSA inventory (EFSA, 2012c) was updated with the new EFSA outputs 
published from October 2012 to December 2013 in the area of risk assessment in bees (Appendix A). 
In addition, the Bee TF consulted the MSs and the EC conducting or coordinating work in the area of 
bee health to compile the most recent projects in the area of bee health. To complete this inventory, 
reports/projects from the EU agencies EMA and EEA and from international organisations such as 
OECD,  EPPO,  UNEP,  FAO,  OIE  and  UNEP  were  compiled  (Appendix  E).  For  those  dealing 
specifically with risk assessment in bees (e.g. OECD and EPPO tests guidelines for honeybees) was 
taken  into  account  through  the  recent  scientific  opinion  of  EFSA  where  these  guidelines  were 
reviewed (see section 5 of EFSA PPR Panel, 2012a). 
Through the above channels, the Bee TF requested and received information through a mailing inbox 
(emrisk.bee@efsa.europa.eu). Recent MS projects (i.e. projects up to 2–3 years old) were requested Bee research: review, gaps and needs 
 
EFSA Journal 2014;12(3):3594  16 
and collected as well as Framework Programmes (FP) from DG RTD dealing with bee health related 
issues. For each project, the following information was requested: project name, acronym, website, 
status  and  coordinator  name  and  contact.  The  requests  were  sent  between  D ecember  2012  and 
February 2013. The information received was compiled until June 2013. For incomplete datasets, the 
Bee TF requested clarifications to the coordinators of the respective projects. Finally, the EC Bee 
Interservice Group was consulted between November 2013 and January 2014 to check the information 
gathered from the relevant DGs in the area of bee health was complete. 
The  information  collected  was  analysed  both  quantitatively  and  qualitatively.  The  quantitative 
assessment was conducted for each EFSA output and for each research project from MSs and the EC 
to determine how research was distributed across scientific  areas, which types of bee species were 
investigated and what was the level of coordination. The qualitative assessment was performed  on 
EFSA outputs and aimed at identifying knowledge gaps in the problem formulation and the various 
steps of the risk assessment, including uncertainties for both single and multiple stressors on bees. 
3.1.1.  EFSA’s networks, panels and focal points 
EFSA’s networks consist of nationally appointed EU MS organisations with expertise in the fields 
covered by the network. Representatives of the  EC and other organisations (including those from 
outside the EU) with specific expertise may also be invited to participate in the work of EFSA’s 
networks. 
Networks are chaired by EFSA and supported by the relevant EFSA’s Units. Their aim is to facilitate 
scientific  cooperation  in  the  field  of  EFSA’s  mission  by  coordinating  activities,  exchanging 
information, developing and implementing joint projects, and exchanging expertise and best practices. 
EFSA’s networks approached to deliver information were those active in the field of risk assessment 
in bees and are as follows: 
The EFSA Scientific Network for Risk Assessment in Animal Health and Welfare: 
http://www.efsa.europa.eu/en/ahaw/ahawnetworks.htm 
The Emerging Risks Exchange Network (EREN): 
http://www.efsa.europa.eu/en/scer/scernetworks.htm 
The EFSA Scientific Network for Risk Assessment of GMOs (GMO RA): 
http://www.efsa.europa.eu/en/gmo/gmonetworks.htm 
The EFSA Pesticide Steering Committee (PSC): 
http://www.efsa.europa.eu/en/pesticides/pesticidesnetworks.htm 
The Networking Group on Pesticide Monitoring: 
http://www.efsa.europa.eu/en/pesticides/pesticidesnetworks.htm 
The EFSA Scientific Network for Risk Assessment in Plant Health: 
http://www.efsa.europa.eu/en/plh/plhnetworks.htm 
In addition, two other types of groups of experts from EFSA were used to retrieve information: 
The stakeholder Consultative Group on Emerging Risks (StaCG-ER): 
http://www.efsa.europa.eu/en/scer/scernetworks.htm 
The Advisory Forum Working Group on Communications (AFCWG): 
http://www.efsa.europa.eu/en/af/afwgs.htm Bee research: review, gaps and needs 
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In the same way as for the EFSA networks, the EFSA Panels of experts from which information was 
requested, were those that were relevant to the field of  risk assessment in bees (i.e. animal health, 
emerging risks, GMOs, pesticides and plant health). These Panels were: 
The Panel on Animal Health and Welfare (AHAW): 
http://www.efsa.europa.eu/en/ahaw/ahawmembers.htm 
The Panel on Genetically Modified Organisms (GMO): 
http://www.efsa.europa.eu/en/gmo/gmomembers.htm 
The Panel on Plant Protection Products and their Residues (PPR): 
http://www.efsa.europa.eu/en/pesticides/pprmembers.htm 
The Panel on Plant Health (PLH): http://www.efsa.europa.eu/en/plh/plhmembers.htm 
Finally, EFSA focal points which act as an interface between EFSA and the national food safety 
authorities, research institutes, consumers and other stakeholders were also contacted including the 
Focal  Point  network  of  the  Advisory  Forum  &  Scientific  Cooperation  Unit  (AFSCO): 
http://www.efsa.europa.eu/en/networks.htm 
3.1.2.  EFSA Scientific Colloquium XVIII 
In order to collect information on the recent advances and future perspectives on risk assessments for 
bees, the Bee TF organised a Scientific Colloquium with the various stakeholders involved in bee risk 
assessment (e.g. bee scientists, regulators, risk assessors). 
On 15 and 16 May 2013, EFSA organised the Scientific Colloquium “Towards holistic approaches to 
the risk assessment of multiple stressors in bees” (EFSA, 2013e) to exchange and discuss the four 
topics on risk assessments in bees in which EFSA is currently engaged: (i) protection goals through 
the protection of bees and pollination services; (ii) monitoring of bee populations and stressors; (iii) 
testing of bees and stressors; and (iv) risk assessment of multiple stressors in bees. The feedback 
received from the stakeholders who participated in this event (EFSA, 2013a, e) was included in this 
report 
3.1.3.  European Commission 
The EC is working on a number of different areas related to bees (honeybees and wild bees) and the 
beekeeping sector (for honeybees only) including bee health, veterinary medicines, residues in honey, 
pollination and biodiversity, pesticides, research, practical information for beekeepers.
10 More details 
are provided below. 
In addition to the above areas in which the EC develops  activities, in 2011, it has designated an EU 
Reference Laboratory in the field of bee health, for a period of five years starting on 1 April 2011. It is 
the laboratory of the Agence Nationale de Sécurité Sanitaire de l’Alimentation, de l’environnement et 
du travail (ANSES) in Sophia-Antipolis, France. Its specific responsibilities and tasks are laid down in 
Commission Regulation (EU) No 87/2011.
11 
Directorate-General for Agriculture and Rural Development (DG AGRI): in view of the substantial 
threats to beekeeping and bees, through its policies—notably the Apiculture Programmes based on the 
Regulation  establishing  a  common  organisation  of  the  markets  in  agricultural  products
12—the 
production and marketing of products of beekeeping are supported via EU co-financing of national 
apiculture programmes, in order to contribute to achieving the objectives of the Common Agricultural 
Policy (CAP) and the objectives of the EU2020 Strategy. The programmes managed by DG AGRI are 
                                                       
10 See http://ec.europa.eu/food/animal/liveanimals/bees/bee_health_en.htm for further information. 
11 Regulation (EU) No 87/2011 415/2013 as from 6 May 2013. OJ L 29, 3.2.2011, p. 1–4. 
12 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:347:0671:0854:EN:PDF Bee research: review, gaps and needs 
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the cornerstone, for example, of the fight against the Varroa mite. Since 2010, the EU contribution to 
the financing of the National Apiculture Programmes has increased to ᾬ33.1 million per year. More 
information on these programmes (i.e. reports from the Commission to the Council and the European 
Parliament  on  the  implementation  of  the  national  apiculture  programmes  in  MSs,  statistics  on 
apiculture  programmes  and  presentation  on  the  honey  market  situation)  can  be  found  here: 
http://ec.europa.eu/agriculture/honey/reports/index_en.htm. 
Directorate-General for Environment (DG ENV): the Commission is supporting the development of 
European Red List assessments for species. These assessments are important tools to evaluate and 
communicate the conservation status of species. The results of such Red List assessments are expected 
to confirm the need for the actions identified in the EU Biodiversity strategy, in terms of protecting, 
valuing  and  restoring  EU  biodiversity  and  ecosystem  services.  Therefore  European  Red  List 
assessments are powerful instruments to measure progress towards achieving the EU and global 2020 
Biodiversity targets.  They  also  provide  indicators  to  monitor  the  trends  in  biodiversity  in  Europe 
through  the  Streamlining  European  Biodiversity  Indicators  (SEBI)  initiative  and  the  EU  2010 
biodiversity baseline. To date, European regional assessments have been completed for all mammals, 
reptiles, amphibians, butterflies, dragonflies, freshwater fishes and freshwater molluscs and a selection 
of saproxylic beetles, terrestrial molluscs, and vascular plants. Assessments for pollinators, medicinal 
plants, birds and marine fishes are currently ongoing. 
Directorate-General for Research and Innovation (DG RTD): research and innovation are at the heart 
of  the  EUROPE  2020  strategy  with  three  main  sources  of  funding  (i.e.  7
th  Research  Framework 
Programme, Competitiveness and Innovation Framework Programme and Structural Funds) completed 
by the European Agricultural Fund for Rural Development and on the European Fisheries Fund, and 
Lifelong learning programme and LIFE + in the field of the environment. Research and innovation 
funding opportunities are also offered to countries and territories beyond the EU, in the framework of 
Pre-accession  Assistance  and  within  the  European  Neighbourhood  and  Partnership  Instrument. 
Pollinator  insects,  in  particular  bees,  are essential  actors  in  the agricultural  production supporting 
pollination  and  food  production.  During  the  last  decades,  bee  colonies  have  exhibited  signs  of 
weakening and collapsing. Various factors may be involved in this decline: pesticides, new pathogens, 
monocultures  and  habitat  fragmentation  or  simplification,  etc.  To  tackle  this  problem,  DG  RTD 
attempts to rapidly find out solutions by identifying and determining risk factors. Since 2006, with the 
framework programmes FP6 and FP7, over ᾬ15 million was spent to determine the causes of these 
declines and find sustainable mitigation measures. The last FP7 call secured a further ᾬ6 million to 
increase bees’ resistance. It seems clear that the progressive disappearance of bees represents a threat 
for food provisioning. DG RTD is endeavoured to overcome this problem and maintain the welfare 
and wellbeing of European citizens and the environment by building a gradual and large European 
action. 
Directorate-General for Health and Consumers (DG SANCO): in the area of bee health, DG SANCO 
manages rules related to bee pathogens, the authorisation of plant protection products and veterinary 
medicines and rules related to residues in honey. DG SANCO is also responsible for the training of 
MS officials to increase food safety in EU (“Better Training for Safer Food”). In the area of bee 
health, since 2010, over 200 officials were trained in six workshops (i.e. “training courses on animal 
health of bees and exotic zoo animals”). Since November 2009, DG SANCO established an internal 
inter-Services Commission group on bee issues. This group meets regularly, at least twice a year but 
usually  more  often.  Most  DGs  mentioned  above  are  involved  in  this  activity  (i.e.  DG  AGRI, 
Directorate-General for Enterprise and Industry (DG ENTR), DG ENV, DG SANCO and DG RTD). 
This group was set up to ensure the EC has a consistent and complete approach. The tasks of the group 
are to promote internal exchange of information with all EC DGs involved in bee issues. 
3.1.4.  European agencies 
The European Environment Agency (EEA): the core objective of the EEA is to produce European, pan-
European and regional integrated environmental data and indicator sets, assessments and thematic Bee research: review, gaps and needs 
 
EFSA Journal 2014;12(3):3594  19 
analyses in order to provide a sound decision basis for environmental policies in the EU and MSs and 
to facilitate cooperation with candidate and potential candidate countries and those covered by the 
European Neighbourhood Policy. 
The European Medicines Agency (EMA): the use of veterinary medicinal products in the bee sector has 
to comply with the European rules on veterinary medicinal products. One of the concerns raised by 
interested parties and MSs over the years is the lack of adequate medicines to treat bee diseases. On 
this topic, EMA organised a workshop (“Medicines in Bees: What the European Medicines Agency 
can do to increase availability”
13) on 14–15 December 2009. 
3.1.5.  International networks and organisations 
EC COST Action Project “Prevention of Honeybee Colony Losses” (COLOSS): the COLOSS network 
is a group of scientists, veterinarians, beekeepers and students who are working together to better 
understand honeybee health and to prevent the high numbers of colony deaths that are occurring in 
many  regions  of  the  world.  COLOSS  has  over  300  registered  members  from  over  60  countries. 
COLOSS focused on four distinct areas: (i) monitoring and diagnosis, (ii) pests and pathogens, (iii) 
environment and beekeeping and (iv) diversity and vitality. COLOSS was initiated in 2008 and funded 
by EC (COST Action FA0803) until 2011. After that date it was further sponsored by the Ricola 
Foundation and hosted by the Bee Research Centre in Switzerland. At present it counts 265 members 
from 56 countries. 
The  European  and  Mediterranean  Plant  Protection  Organisation  (EPPO):    it  has  prepared  risk 
assessment  schemes  to  evaluate  the  effects  of  pesticides  on  honeybees,  which  are  based  on  the 
EPPO/Council of Europe risk assessment scheme for honeybees (EPPO Series PP 3 Environmental 
Risk Assessment Scheme for Plant Protection Products—Chapter 10: Honeybees; first published in 
1993, the latest revision in 2010) and on the standard on the conduct of trials for the evaluation of 
side-effects of plant protection products on honeybees (PP 1/170). The International Commission for 
Plant-Bee Relationships ICPBR, renamed ICPPR since 2011, provides the technical input for EPPO 
Standards. As part of their ongoing review of pesticide risk assessment for honeybees they identified a 
number  of  issues  that  require  further  consideration  and  in  response,  EPPO  asked  the  group  to 
undertake revision of the two EPPO standards. Within the ICPPR, Working Groups were set up to 
address the recently emerged problems of systemic effects through seed and soil treatments, of field 
and semi-field testing, and honeybee brood testing.  
The Organisation for Economic Co-operation and Development (OECD) promotes policies that will 
improve  the  economic  and  social  well-being  of  people  around  the  world.  In  the  area  of  risk 
assessment,  it  is  involved  in  the  development  of  guidelines  to  provide  standardised  methods  for 
honeybees, as well as for non-target vertebrates, invertebrates and plants, to fulfil the regulatory needs 
in terms of environmental screening for the side-effects of chemicals, from the laboratory to the field 
(see Appendix E). In 2009, the OECD launched a survey on the testing of pesticides on pollinators, the 
development  of  research  and  on  the  finding  of  mitigation  options  and  information  management 
(OECD,  2010).  In  the  continuation  of  this  work,  OECD  launched  a  “Pesticide  Effects  on  Insect 
Pollinators”  (PEIP)  project  to  focus  on  all  pollinators,  rather  than  honeybees  only,  and  on  risk 
assessment  and  risk  management  of  pesticides  and  not  all  possible  factors.  The  project  has  four 
components  that  relate  to  understanding  and  potentially  mitigating  the  potential  effects  of  plant 
protection products (pesticides) on insect pollinators, i.e. honeybees (Apis mellifera) and non-Apis 
species. This work is still ongoing. 
The  World  Organisation  for  Animal  Health  (OIE):  (i)  promotes  and  coordinates  research  on 
contagious diseases of livestock; (ii) collects and disseminates information on epizootic diseases; and 
(iii) harmonises regulations governing international trade in animals and animal products. The OIE 
publishes and updates annually two reference documents: the (Terrestrial)  Code and Manual. The 
                                                       
13 http://ec.europa.eu/food/animal/liveanimals/bees/docs/EMA_conclusions.pdf  Bee research: review, gaps and needs 
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objective of the Code is to be used as a basis for drafting veterinary regulations governing both the 
import  and  export  of  animals  and  animal  products,  and  gives  guidelines  for  disease  control  and 
certification. The objective of the Manual is to provide internationally agreed diagnostic laboratory 
methods and requirements for the production and control of vaccines and other biological products. 
The Food and Agriculture Organization (FAO): FAO’s mandate is to raise levels of nutrition, improve 
agricultural productivity, better the lives of rural populations and contribute to the growth of the world 
economy. In this respect, promoting beekeeping projects as a source of livelihoods, and fostering the 
protection of bees and pollination services for insuring agricultural productivity and high-quality food 
falls  under  FAO’s  mission.  At  the  Fifth  Conference  of  Parties  (COP  V)  of  the  Convention  on 
Biological Diversity (CBD), an International Initiative for the Conservation and Sustainable Use of 
Pollinators (also known as the International Pollinator Initiative—IPI) was established (COP decision 
V/5,  section  II).  FAO  has  been  coordinating  and  facilitating  the  implementation  of  the  IPI  by 
undertaking a preliminary assessment of the status and trends of pollinators throughout the world. 
Between 2009 and 2013, FAO, with implementation support from the United Nations Environment 
Programme  (UNEP),  launched  a  global  project  on  pollination  services  “Conservation  and 
Management of Pollinators for Sustainable Agriculture, through an Ecosystem Approach” involving 
seven  worldwide  countries.  The  immediate  objective  was  to  harness  the  benefits  of  pollination 
services provided by wild biodiversity for human livelihoods and sustainable agriculture, through an 
ecosystem approach in selected countries.  
The United Nations for Environment Programs (UNEP): the UNEP commissions studies on impacts 
on biodiversity that may include information on pollinators, including bees, that is usually derived 
from  the  peer-reviewed  and  “grey”  literature.  In  2010,  UNEP  published  a  report  untitled  “UNEP 
Emerging Issues: Global honeybee colony disorders and other threats to insect pollinators” that was 
included in this inventory. 
US  Environmental  Protection  Agency  (EPA),  US  Department  of  Agriculture  (USDA)  and  Health 
Canada:  in  2011,  these  agencies  formed  a  cluster  with  EFSA  to  exchange  information  on  risk 
assessments of chemicals in bees. In accordance with its strategy 2012–2016 (EFSA, 2012a), EFSA 
promotes  the  establishment  of  international  liaison  groups  to  strengthen  the  cooperation  with 
international organisations and agencies in non-EU countries on topics of common interest to share 
workload  and  avoid  unnecessary  duplication  of  work  and  inconsistencies.  In  line  with  this 
recommendation, EFSA established a cluster on pollinator issues to be shared with representatives 
from the EPA, USDA and Health Canada. In July 2007, the USDA (Agriculture Research Service, 
ARS) and the National Institute of Food and Agriculture (NIFA) developed a coordinated action (i.e. 
the Colony Collapse Disorder (CCD) Action Plan). This Plan is articulated around four topics: (i) 
survey and (sample) data collection; (ii) analysis of existing samples; (iii) research to identify factors 
affecting honeybee health, including attempts to recreate CCD symptomology; and (iv) mitigation and 
prevention measures. The Federal advisory committee (FIFRA SAP) operates in accordance with the 
Federal Advisory Committee Act and was established under the provisions of FIFRA as amended by 
the  FQPA  of  1996
9.  The  FIFRA  SAP  provides  advice,  information,  and  recommendations  to  the 
Agency Administrator on pesticides and pesticide-related issues regarding the impact of regulatory 
actions  on  health  and  the  environment.  The  Panel  serves  as  the  primary  scientific  peer  review 
mechanism of the EPA, Office of Pesticide Programs (OPP), and is structured to provide balanced 
expert assessment of pesticide and pesticide-related matters facing the Agency. FQPA Science Review 
Board members serve the FIFRA SAP on an ad hoc basis to assist in reviews conducted by the FIFRA 
SAP. At the request of the USDA and the U.S. Geological Survey, the National Research Council 
(NRC) commissioned a study on pollinator crisis that was carried by the Committee on the Status of 
Pollinators in North America (NRC, 2007). The Board on Agriculture and Natural Resources and the 
Board on Life Sciences overviewed the study process. The Committee on the status of pollinators in 
North America comprised a total of 15 members coming from across the United States, Canada and 
Mexico and encompassing the fields of ecology, population biology, ethology, genetics, evolutionary 
biology,  botany,  entomology,  systematics,  agricultural  economics,  apiculture,  and  conservation 
biology. Bee research: review, gaps and needs 
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3.2.  Review process 
The analysis of the data collected from MSs and the EC was conducted by the Bee TF with the support 
of an external expert who pre-screened this information. The task of the expert was to assign each 
project a scientific area, and to highlight gaps to be further processed by the Bee TF. 
Four scientific areas were identified by the Bee TF. These areas were related to the topics of EFSA’s 
outputs as listed in the first inventory (EFSA, 2012c). 
  Area 1: protection goals and ecosystem services for bees (i.e. conservation and protection of 
bee diversity, habitats and pollination services). 
  Area 2: monitoring of bees and their stressors. 
  Area 3: development of methods and techniques for the testing of bees in laboratory, semi-
field and field conditions. 
  Area 4: study and development of methods for the risk assessment of multiple stressors on 
bees. 
However, after the Bee TF published its first inventory, new scientific areas could be identified from 
the new material collected after that date from EFSA, the MSs and the EC. As a result, four new areas 
were found: 
  Area 5: bee pathogens/pests/predators. 
  Area 6:  treatments against bee pests and pests’ resistance. 
  Area 7: bee exposure to PPPs and in-hive products (veterinary products) and effects in bees. 
  Area  8:  “others”  including  less  covered  scientific  areas  such  as  bees  and  environment, 
nutrition,  genetics,  habitat,  immunity,  reproduction,  GBP  (Good  Beekeeping  Practice), 
knowledge transfer, and decision-making tools (etc.). This category covered a large range of 
topics  represented  by  only  a  few  projects.  Whenever  it  was  possible,  for  these  projects, 
keywords were used to determine the sub-scientific area of interest (see 5
th column of the table 
in Appendix D). 
According to the above classification, each report/project was assigned one or several scientific areas. 
In addition, for MS and EC projects, the following information was recorded: 
  Level of coordination: 
-  MS  level  for  national projects  or  EU–MS  co-financed  projects  or  EU-funded  projects 
coordinated and conducted at a MS level; 
-  EU level for projects coordinated by consortiums of several MSs for EU-funded projects; 
-  International level for projects leaded by international (non-EU) organisations. 
  Species of bees investigated in the project: either individual species (honeybees, bumble bees 
and/or solitary bees) or all three species grouped together and referred as “all bees”. 
  Status of the project: either completed or still ongoing at the date of the completion of the 
consultation (June 2013). 
3.3.  Pilot bibliometric analysis of EFSA’s outputs in the area of PPPs 
A pilot bibliometric study was conducted to illustrate the support that such an approach may provide 
to  risk  assessments  in  bees,  in  particular  through  support  to  the  information  retrieval  process  to 
information classification, and to network identification. Bee research: review, gaps and needs 
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Bibliometrics is a methodology aimed at analysing sets of evidence
14 for the production of quantitative 
measures and figures. The major difference between a classic review and a bibliometric analysis is that 
documents (whatever they are: journal articles, reviews, patents, etc.) are not assessed through their 
content (full text) but through the description provided by their descriptive metadata (e.g. year of 
publication). Bibliometrics has therefore a great potential for providing a complementary perspective 
on the sets of documents, either used by EFSA (e.g. references cited), or produced by EFSA (e.g. 
scientific outputs). Bibliometrics is worldwide extensively used as a tool (among others) for research 
evaluation (Comité National d’Evaluation 1988; Comité national d’évaluation de la recherche 2003; 
Gauthier, 1998; AERES
15). Bibliometrics can use text mining tools for analysing  large sets of data 
(e.g. Lefebvre et al., 2010). 
The hypotheses defended here were that bibliometrics provides a methodology for (i) applying 
recommendation from the Systematic Review methodology (EFSA, 2010) calling for evidence-based 
selection of sources and experts; (ii) quantifying publications biases such as self-citations (this issue is 
already thoroughly studied and based on bibliometric methods, e.g.  Gilbody et al., 2000; Rothstein et 
al., 2005; Fowler and Aksnes, 2007; Minasny et al., 2010; Song et al., 2010; Larcombe and Voss, 
2011). 
For this pilot study, a small subset of EFSA’s outputs (see Table 1 in Appendix F) was analysed (i.e. 
five outputs from the PRAS Unit leading to a set of 749 references cited). These 749 references were 
the set of evidence for this bibliometric study.  
The full description of the methodology and results of this pilot bibliometric analysis, conducted on 
the five selected EFSA outputs, was published as an EFSA internal report. A summary of the results 
from the pilot bibliometric analysis is provided in Appendix F. 
3.4.  Results of the consultation and review processes 
3.4.1.  EFSA outputs 
Until  September  2012,  the  Bee  TF  identified  six  published  outputs  (and  eight  not yet  published) 
related  to  risk  assessments  in  bees  (EFSA,  2012c).  After  that  date,  between  October  2012  and 
December 2013, the TF identified 10 newly published outputs, making a total of 16 outputs to be 
assessed (Appendix A). 
These outputs were produced by four Units: AHAW, PRAS, SAS and SCER. The first output was 
published in 2008 by the SAS Unit and since that date, the number of outputs increased constantly 
over time but significantly since 2013 (i.e. 1 in 2008, 1 in 2009, 4 in 2012 and 10 in 2013).  
The Bee TF gathered  members from  six Scientific Units (AHAW, GMO, PLH, PRAS,  SAS and 
SCER) and the Communications Directorate. However, the screening of the outputs produced by these 
Units showed that while some were not (e.g. GMO and PLH) or rarely (AHAW) involved, some 
others were highly involved (e.g. PRAS and more recently SCER) in work on bees. 
The  majority  of  the  outputs  (9/16)  were  produced  by  EFSA  staff  (i.e.  four  conclusions,  three 
statements, one editorial and one technical report) and they were produced by the PRAS and SCER 
Units. The remaining outputs were produced by groups of experts, whether from working groups or 
workshops/conferences (two scientific opinions, one guidance document, one summary report) and 
external contractors (three external reports) (Appendix A). 
                                                       
14 A set of evidence is a list of bibliographic references describing documents (such as reviews, e.g. most of the EFSA’s 
outputs) through a set of metadata (such as title, name of authors, address of authors, etc.), listed and organised in a 
specific tool (reference management software, such as EndNote
TM). 
15 French Evaluation Agency for Research and Higher Education:  http://www.aeres-evaluation.com/Evaluation/Evaluation-
of-institutions/Evaluation-principles Bee research: review, gaps and needs 
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The EFSA outputs dealt with seven scientific areas (see Table 1); area 6 on “treatment against bee 
pests and pests’ resistance” was not covered since it is not under EFSA’s remit. The majority of these 
outputs dealt with “bee exposure to PPPs/in-hive products and effects in bees” (area 7) and “testing 
methods for bees” (area 3) and they were mostly produced by the PRAS Unit. Then, the least covered 
areas  were  on  “protection  goals  and  ecosystem  services  for  bees”  (area  1)  and  “bee 
pathogens/pests/predators” (area 5). 
A large proportion of EFSA’s outputs had the mandate to conduct risk assessments for the three types 
of bees (i.e. honeybees, bumble bees and solitary bees). However, given the lack of published data on 
solitary  bees  and  most  of  the  time  on  bumble  bees  too,  these  outputs  generally  focused  risk 
assessments on honeybees. 
Table 1:   Total  number  of  outputs  published  by  EFSA  on  risk  assessments  in  bees  for  each 
scientific area and number of outputs published for each type of investigated bees 
  Scientific areas  Total 
(a) 
1  2  3  4  5  6  7  8 
Total number of outputs  3  5  6  4  2 
 
0  9  1  16 
Number of projects on all bees  3  2  4  3  1  0  6  1  10 
Number of projects on honeybees  0  3  2  1  1  0  2  0  5 
Number of projects 
on bumble bees 
0  0  1  0  1  0  2  0  2 
Number  of  projects  on  solitary 
bees 
0  0  0  0  0  0  0  0  0 
(a) One project can cover one or several scientific area and types of bee species. Therefore, in the last column, the total 
number of projects is not necessarily equal to the sum of the number of projects for each area and bee type. See Appendix 
A for more details. 
3.4.2.  EU research projects 
EFSA collected an important, although not exhaustive, number of research projects from the EC and 
the MSs (see Appendices C and D). Indeed, since the data collection with MSs was conducted through 
consultations, all available projects may not have been reported to EFSA. Given the various and large 
number of channels used for this consultation, a large number of experts were contacted. However, 
while the level of response was quite high, the information provided was sometimes incomplete (e.g. 
no information on the status of the project, no website available and/or no further description of the 
project  besides  the  title).  In  addition,  access  to  information  related  to  the  completed/ongoing  EC 
projects on the CORDIS website (community research and development information service) was 
limited because the final reports of the projects funded by the EC were not publicly accessible. Only 
summary reports of the project’s periodic and final reports for  FP6 and FP7 projects were  made 
available. Finally, in a few cases, some scientific references were sent by MSs and were appended 
with the related research projects (see Appendix D). 
A total of 201 projects related to bee health issues were collected from MSs (n = 181) and the EC 
(n = 20) (Table 2 and Appendices C and D). When considering research projects from MSs and the 
EC,  a  little  more  than  a  half  of  them  (57 %)  were  completed  at  the  time  of  finalisation  of  the 
consultation and the remaining ones were still ongoing. Comparisons in number of projects between 
MSs and the EC cannot be made because EC projects are generally divided into subprojects (Work 
Package (WP) or Working group (WG)), their funding is much larger than that of MS projects, and 
they usually involve a larger volume of research and outputs (publications). 
When considering the total number of projects per area, it appeared that most ongoing projects were 
on “protection goals and ecosystem services for bees” (areas 1) and “others” (area 8). For area 1, these 
ongoing activities were mostly EC projects from DG RTD (i.e. STEP) and DG ENV (i.e. PP-ICON, Bee research: review, gaps and needs 
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URBANBEES which are environmental and nature conservation projects rather than research projects 
per se) and from the National Insect Pollinator Initiative (IPI) launched by the UK. 
Among the projects funded by the EC on bee health, it appeared that most of them were launched by 
DG RTD (16/20 projects). However, this figure should be interpreted with care because DG AGRI co-
finances projects at the MS level. Such projects were reported by MSs as national projects but their 
funding is shared between the MSs and the EC. 
As  shown  in  Table  2,  the  majority  of  the  inventoried  research  projects  were  on  “bee 
pathogens/pests/predators” (area 5), “testing methods for bees” (area 3) and “treatment against bee 
pests and pests’ resistance” (area 6). The least covered areas were on “protection goals for bees” (area 
1) and “risk assessment of multiple stressors on bees” (area 4). 
Projects were predominantly on honeybees (190/201 projects exclusively on honeybees) and this trend 
was largely influenced by MSs, where projects were mostly focused on honeybees (173/182 projects 
exclusively on honeybees; see Appendix D), while EC projects were more diversified (15 projects 
exclusively on honeybees versus five on all types of bees; see Appendix C). The only two projects 
dealing with solitary bees were from the EC (i.e. PP-ICON and URBANBEES). 
Projects on “all types of bees” were relatively important in area 1, but totally missing in areas 3, 5, 6 
and 8 (Table 2). 
Finally,  many  areas  were  uncovered  for  bumble  bees  and  solitary  bees.  In  particular,  and  as 
highlighted by experts who participated at the EFSA Scientific Colloquium XVIII (EFSA, 2013e), 
data are required for these taxa on their monitoring (area 2), on the development of validated testing 
methods (areas 3 and 4) and exposure to chemical stressors (area 7). 
3.4.3.  Scientific areas 
Based on the information received, it appeared that some areas in bee health received considerably less 
research efforts than others, or none at all, and that this trend varied among organisations as follows:  
  Area 1: MS projects in this area are missing although a number of projects were recently 
launched in this area and this is mostly undertaken by the EC (e.g. URBANBEES and STEP).  
  Area 4: MS and EC projects on the study of interactions of multiple stressors were too scarce. 
  Area 5: EFSA has not been much involved in this area, whereas MSs and the EC have been 
intensively  involved  in  projects  on  this  topic  (39.5 %  and  34 %  of  the  listed  projects, 
respectively). 
  Area 6: with the exception of the recent EC project DISCONTOOLS, which was on the 
development of vaccines, pharmaceuticals and diagnostic tests for a wide range of animal 
diseases including Varroa, EC-funded projects in this area are missing).  
  Area 7: EFSA has been highly involved in this area, whereas MSs and the EC have been less 
involved (12.5 % for MSs and no full project on this topic from the EC). 
  Area  8:  a  wide  range  of  bee  stressors  such  as  nutrition,  genetics,  habitat,  immunity, 
reproduction (etc.), highlighted the lack of studies on the reproduction of queens and males in 
honeybees. There is now a consensus among beekeepers from different countries that the 
lifespan of queens, which is on average three years, has become much shorter (sometimes 
reduced  to  only  one  year)  over  recent  years.  The  survival  of  the  queen  is  of  paramount 
importance  for  the  functioning  and  survival  of  the  colony.  In  addition,  beekeepers  have 
identified disorders in queens’ laying behaviour, but in the current state of knowledge, it is not 
possible to underpin whether this is due to the physiology of queens or the quality/quantity of Bee research: review, gaps and needs 
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sperm in males or both. More research is required on this topic and laboratory tests need to be 
developed for queens and drones (see also section 4.2.2 on field testing). 
3.4.4.  Type of bees investigated 
While  the  importance  of  honeybees  in  crop  pollination  is  undeniable,  the  delivery  of  pollination 
services of both crops and wild plants relies on bee diversity (Garibaldi et al., 2013). However, there 
has been undoubtedly more work on honeybees than on wild bees (EFSA, 2013e, and section 3.1). 
There are several reasons for this unbalanced representation of bee species in science and research 
funding. Honeybees are important in the EU market in terms of honey production and employment; 
honeybees  are  reared  by  hundreds  of  thousands  of  beekeepers.  In  addition,  reported  mortality  in 
honeybee  colonies  is  higher  than  mortality  of  other  bee  species,  probably because  honeybees  are 
highly visible and sometimes spectacular. Finally, the awareness of the decline of pollinators emerged 
more recently than for honeybees. The EC tackled this issue by funding four major projects (ALARM 
in 2004–2009 and STEP in 2010–2015 from DG RTD; URBANBEES in 2010–2014 and PP-ICON in 
2011–2015 from DG ENV). In MSs, the UK recently launched a five-year project called The Insect 
Pollinators Initiative (IPI) to promote innovative research and understand and mitigate the biological 
and  environmental  factors  that  adversely  affect  insect  pollinators  including  wild  bees.  Such  an 
initiative should be extended to several other countries in the EU. 
The above projects (from EC and UK-IPI) should bring important information and more detailed 
knowledge on wild bees, particularly in areas 1 and 2 (protection goals and monitoring). At the EFSA 
Scientific Colloquium XVIII (EFSA, 2013e), specialists on wild bees highlighted the need for more 
research on bumble bees and solitary bees in areas 2 (monitoring) and 3 (testing). However, to ensure 
continuity and avoid duplication of work, the progress and recommendations made from the ongoing 
EC and UK projects should be looked at carefully before launching further studies in areas 1 and 2. 
Regarding area 3, honeybees are used as surrogates for all bee pollinators (represented by thousands of 
species). However, test methods that exist for honeybees (or will be developed in the future; see 
EFSA, 2013b), usually cannot be adapted to other bee species (with specific life traits and sensitivity). 
As  highlighted  by  the  recent  work  of  EFSA  on  the  science  behind  the  development  of  a  risk 
assessment of  PPPs on bees (EFSA PPR Panel, 2012a), most studies describing protocols on the 
testing  of  honeybees  do  not  specify  the  subspecies  used.  However,  among  the  28  subspecies 
(geographic races) of the  Western honeybee  (Apis mellifera  spp.), a dozen  are present in Europe 
(Ruttner, 1988). These subspecies have evolved traits which are adapted to their local environmental 
conditions  (climate,  flowering  time,  plant  species,  etc.),  such  as  activity  cycle,  honey  production, 
defensive behaviour, etc. (Ruttner, 1988, 1992). These locally adapted populations are called ecotypes, 
which exhibit a selective advantage within an ecologically distinct area. It is therefore important that 
research on honeybee health does not focus on a restricted number of subspecies (usually A. mellifera 
mellifera,  A.  m.  carnica  or  A.  m.  ligustica),  but  takes  into  account  the  diversity  of honeybees  in 
Europe. 
3.4.5.  Coordination 
There is a need for integrated and coordinated actions to address bee losses and colony weakening 
(EFSA 2013a, e). Such actions could be identified at the EC level, but results from these projects were 
not yet available at the time of the finalisation of this report (these projects are still in progress). 
A recent audit by Deloitte for the EC (DG AGRI) (EC, 2013a) on the evaluation of measures for the 
beekeeping sector, highlighted this current lack of coordination: “The disparity of authorities involved 
in  the  design,  funding  and  implementation  of  research  projects  related  to  beekeeping  presents  a 
constant,  pervasive  risk  for  the  coherence  and  complementarity  of  research  efforts  in  the  EU.  A 
comprehensive, holistic approach which ensures that the main issued related to apiculture (including 
honeybee health) are coherently researched, and allocating funds in an efficient manner, seems to be 
missing”  and  further  “A  significant  dispersion  of  research  efforts  exists.  Four  Commission’s Bee research: review, gaps and needs 
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Directorates  General  (DG  AGRI,  DG  RTD,  DG  ENV  and  DG  SANCO)  are  financing  research 
projects,  and other  EU  stakeholders,  such  as  the  EFSA,  or  the recently  appointed  EU  Reference 
Laboratory for Bee Health, also have competencies on the domain.” 
This audit also highlighted a lack of continuity and planning in research projects and funding “There 
does not appear to be a systematic, comprehensive, coherent planning of the selection of research 
topics, the allocation of funds and the continuity and complementarity of research projects. Although 
numerous, efforts seemed rather autonomous and scattered” and further “Measures have been used to 
conduct bee health research. The impacts of these research efforts are unclear, lack a European 
dimension and insufficiently transformed into tangible benefits for beekeepers.” 
This lack of coordination was also observed for projects funded at the national levels with a co-
financing  of  50 %  by  the  EC,  as  it  appeared  that  very  similar  projects  were  funded  in  different 
countries: “A certain lack of coherence was perceived amongst the applied research projects funded 
under different national apiculture” and further “Certain overlaps between research currently co-
financed  at  national  level  could  be  avoided.  Open  calls  for  tenders  should  be  launched  for  the 
projects, favouring when appropriate consortia involving institutions from different Member States to 
account for possible national particularities.” 
Further, this evaluation reported weaknesses in the strategies, objectives and priorities in the area of 
bee health: “The objectives and needs stated in the Regulation remain broad. It includes no clearly 
defined objectives, homogeneous for all EU Member States. This allows for national disparities and 
particularities in the elaboration of National Apiculture Programmes, but complicates the assessment 
of the achievement of objectives at EU level... The Commission works to ensure internal coordination 
and  the  consistency  of  actions  of  different  DGs,  but  it  does  not  remain  clear  to  what  extent  the 
selection  of  research  topics,  the  allocation  of  funds  and  the  continuity  and  complementarity  of 
research projects across DGs is optimal. Efforts carried out in this direction are positive... While 
national disparities should always be taken into consideration, currently there is not a clear direction 
or orientation at EU level. It is not clear whether the priority is to consolidate the development of a 
competitive professional sector or to increase the spread of beekeeping activities through a higher 
number of non-professional beekeepers (providing, inter alia, environmental benefits), or rather a 
combination of both.” 
An initiative called ERA-Net ANIHWA (Animal Health and Welfare at http://www.anihwa.eu/) was 
launched in January 2012 with the objective to increase cooperation and coordination of national 
research programmes on animal health and welfare of farm animals, including fish and bees. WP 3 
constitutes the strategic part of this project.  Its objective is, on the basis of a gap analysis, to produce a 
trans-national joint research framework. The first call was launched in September 2012 with a total 
budget in the region of approximately ᾬ14 million and covered four topics on animal health which, for 
bees, correspond to pathology-related issues (diagnosis, husbandry strategies). Another EC initiative 
quite similar in its objectives to the ERA-Net project ANIHWA is the STAR-IDAZ (Global Network 
For  Animal  Disease  Research  at  http://www.star-idaz.net/).  However,  for  these  initiatives,  no 
information was found on bees. 
In the bee research community, several databases have been developed to enhance data sharing (e.g. 
European  reference  Laboratory  on  bee  health  database,  the  US  Bee  Informed  database  on  bee 
incidents, the OECD website on European pollinators, the FAO pollination information management 
system  (PIMS)  and  Global  Action  on  Pollination  Services  for  Sustainable  Agriculture,  the  EEA 
urban/rural beekeeping mapping tool, the genome sequence database BeeBase, the American Museum 
Natural History Bee database, the Honeybee Genome Project, the UK BeeBase, etc.). In Europe, there 
is currently no database where all the research programmes in the area of bee health are made publicly 
available. The inventory described in this report demonstrates the need for such an EU centralised and 
standardised database where all national and European projects on bee health issues can be stored, 
shared and eventually further assessed to avoid duplication and enhance knowledge dissemination. Bee research: review, gaps and needs 
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It  is  widely  accepted  that  the  development  of  academic  research  must  be  a  priority  for  Europe. 
Academic research makes progress on the front of knowledge. However, on the issue of bee losses, 
applied  research  should  be  strongly  supported  in  areas  under  looked  by  the  European  research 
community. This is in part due to the system of funding for research and evaluation of careers in 
Europe,  which  values—almost  exclusively—publications  in  journals  with  high  impact  factor. 
However, some practical questions can only be answered by applied research and applied research 
usually cannot be published in highly ranked journals. For example, testing methods for bees to be 
used in pesticide registration procedures in Europe need to be further supported by applied research. 
Although there is a clear social and political will to better assess pesticides before they are placed on 
the  market,  there  is  a  lack  of  funding  and  support  to  develop  reliable  methods  based  on  applied 
research. This is particularly true for the third tiers (i.e. robust methods for the testing of bees in field 
conditions), as highlighted at the EFSA Scientific Colloquium XVIII by experts of Discussion Group 
3, who debated on the methods for the testing and assessment of stressors on bees from the laboratory 
to the field conditions (EFSA, 2013e). Bee research: review, gaps and needs 
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Table 2:   Total number of research projects received by MSs and the EC organised per scientific areas, types of bees investigated (all bees, honeybees, 
bumble bees and/or solitary bees) and by status (completed or ongoing) 
    Scientific areas  Total 
(a) 
1  2  3  4  5  6  7  8 
Total number of projects  9  30  40  12  56  38  24  31  201 
(a) 
Level of coordination  Number of projects from MSs   5  25  34  8  48  32  24  26  181 
Number of projects from EC   4  5  6  4  8  6  0  5  20 
Types of bees used  All types of bees  5  1  0  2  0  0  1  0  6 
(a) 
Honeybees  1  29  40  10  55  37  23  31  190 
(a) 
Bumble bees  2  0  0  0  3  2  0  1  6 
(a) 
Solitary bees  2  0  0  0  0  0  0  0  2 
(a) 
Status of the projects  Completed  1  16  24  8  34  27  16  13  116 
Ongoing  8  14  16  4  22  11  8  18  85 
(a) : One project can cover one or several scientific area and types of bee species. Therefore, in the last column, the total number of projects is not necessarily equal to the sum of the number of 
projects for each area and bee type. See Appendices C and D for more details. Bee research: review, gaps and needs 
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4.  Knowledge  gaps  and  recommendations  for  future  work  in  environmental  risk 
assessment for bees 
Knowledge gaps and recommendations for future work are discussed as a result of the consultation 
exercise  described  in  section  3.  Future  work  at  EFSA  and  collaboration  with  MSs,  including 
recommendations for research projects in the context of Horizon 2020, are first highlighted. Then, 
knowledge gaps and recommendations are presented for specific protection goals applied to bee health 
and  each  step  of  the  risk  assessment  process  namely  hazard  identification  and  characterisation, 
exposure assessment and monitoring, risk characterisation and uncertainty analysis. 
4.1.  EFSA and EU work 
4.1.1.  Perspectives at EFSA 
Most of EFSA’s work in the area of bee health was conducted by EFSA staff (mostly from PRAS and 
SCER Units) and the involvement of EFSA staff on this topic has increased continuously since 2008, 
but more significantly since 2013. In order to keep up with the increasing workload at EFSA in the 
area of bee health, it is recommended that a strategy be developed with key research partners to fill the 
knowledge gaps, to identify research priorities in risk assessment in bees and further develop proactive 
initiatives in the area of bee health. 
Each EFSA Unit involved in the Bee TF runs several parallel scientific projects that may be useful for 
the refinement of the methodology developed on the ERA of PPPs for bees. Therefore, it is important 
that communication and exchange of information in the area of bee health is enhanced internally. The 
work of the Bee TF is a self-task mandate, i.e. not a legally binding. In line with the EFSA’s strategy 
to strengthen horizontal activities, promote internal collaborations and tighten collaboration across 
units, a process needs to be put in place to better formalise such internal activities and promote the 
involvement of EFSA staff in those activities. 
The approach used by the Bee TF (e.g. multi-disciplinarity, horizontality, globality) could be applied 
to other domains and to other species for which EFSA compiled significant data and knowledge. For 
example, the approach could be used as a case study by the ERA working group to further develop and 
harmonise  the  environmental  risk  assessment  methodologies  developed  in  the  area  of  pesticides, 
GMOs and alien invasive species. For example, the approach used for the risk assessment of PPPs in 
bees could be applied to the risk assessment of GMOs with some adaptations. 
EFSA’s  involvement  in  the  risk  assessment  of  bee  pathogens,  pests  and  predators  has  been  very 
limited so far although there is internal expertise for conducting assessments. EFSA needs to develop 
such work with the available expertise from the AHAW, PLH and SCER Units who already developed 
joined activities in the risk assessment of two exotic bee pests, Aethina tumida and Tropilaelaps spp. 
(EFSA AHAW Panel, 2013). A lot of scientific knowledge has accumulated from DG RTD in the field 
of Varroa spp., which is described as a main cause of bee losses worldwide (Martin et al., 2012). 
However, besides the recent assessment that AHAW conducted on the risk of introduction of the two 
bee exotic pests (EFSA AHAW Panel, 2013), EFSA has not been involved in other work related to 
this topic. Given its available expertise in the area of risk assessment and bee health and given the 
importance of biological stressors such as Varroa spp., acting solely or in combination with other 
factors, EFSA should be more involved in the risk assessment of such stressors. A key element that 
needs to be tackled in the assessment of bee pathogens is the definition of a baseline for the health of a 
colony. It is recommended that EFSA sets up a working group of experts in the area of bee health and 
epidemiology to define such a baseline and assess the way in which multiple biological stressors 
interact with the environment of bees (e.g. abundance, diversity and thresholds of pathogens in healthy 
colonies; trends of existing and emerging bee pathogens; modulating environmental factors such as 
chemicals and impacts at the colony level, etc.). Bee research: review, gaps and needs 
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The pilot bibliometric analysis illustrated a methodology to support information retrieval process and 
classification as well as network identification. It is foreseen that such a methodology can be applied 
to a number of questions for which data gaps are considerable (pests, pathogens, combined exposure, 
etc.) together with the systematic review methodology proposed by EFSA in food safety to support 
risk assessment activities in the bee health area. As an example, systematic reviews are currently 
undergoing in the field of ecological risk assessment of multiple chemicals in bees and other species. 
4.1.2.  Perspectives at the EU level 
As shown in this report, there is a high number of organisations involved in bee health issues. This 
work is fragmentary and sometimes tasks among  these organisations overlap. For a better use of 
resources  and  to  find  rapid  solutions  to  the  current  bee  declines,  there  is  a  need  for  tighter 
collaboration  among  these  organisations.  To  avoid  duplication  of  work,  prioritise  research  topics, 
implement new methodologies, and keep up with new technological developments, detailed forward 
planning with the EC (e.g. Bee Interservice group, DG RTD and H2020, Joint Research Centre—JRC, 
EU Reference Laboratory on Bee Health), the EU agencies (e.g. Bee TF of EFSA, EMA, EEA), 
international organisations  such  as OECD  and  public research  organisations  in  MSs  are  required. 
Therefore, for the coordination of European research on the topic of bee disorders and declines, it is 
recommended  that  a  network  of  all  these  organisations  be  created.  This  network  should  be 
systematically informed of the projects funded by MSs. It is also recommended that applied research 
addressing methodological gaps is developed at the EU level (through Horizon 2020) by consortia 
representing  the  diversity  of  European  researchers  in  order  to  promote  the  development  of  more 
research centres of excellence in Southern and Eastern Europe. Finally, technical assistance should be 
given to applicants from Eastern and Southern EU countries in order to have a better geographic 
balance in the coordination and management of such large projects. 
The  EC  is  keen  to  support  open  access  of  publications  resulting  from  European  funding 
(COM(2012)401). To further process the information collated in this report and to enhance access to it 
by all stakeholders, it is recommended that a comprehensive and open access database be set up and 
maintained in the area of bee health research. Data access agreements between the EC and MSs need 
to be consolidated. Such a database could support the work of the EU network on bee health. In line 
with this, the database would need to include scientific knowledge and highlight knowledge gaps 
identified from research projects on the topic of bee health. A formal process should be put into place 
to ensure the sustainability of the database, i.e. to update the information, to assess the new data and 
the weight of evidence for the identification of newly identified causes of bee declines, to highlight 
knowledge gaps and  to refine research priorities. As a first step, it is recommended that existing 
databases in the area of bee and animal health are consulted to avoid duplication of work. 
The inventory presented in this report represents a significant source of information in the area of bee 
health and research on the causes of bee decline. A large number of the research projects identified 
were not yet finished at the time of the consultation and therefore, new and useful knowledge may 
arise in the near future which may help risk assessors and risk managers to better assess and manage 
risks in bees. While it is crucial that such information continues to be processed, it is also important 
that public access to such information is enhanced. This lack of accessibility reduces the dissemination 
and sharing of scientific knowledge in the EU. Scientific cooperation and progress could be enhanced 
if the complete and final reports of EC-funded research projects were made available (e.g. after an 
embargo period to allow scientists to publish their results in scientific journals). 
4.2.  Risk assessment of single and multiple stressors 
4.2.1.  Problem formulation and protection goals 
For the environmental risk assessment of  chemicals (EFSA PPR Panel, 2010)  and GMOs (EFSA 
GMO  Panel,  2010),  a  key  recommendation  for  future  work  includes  the  development  of 
methodologies to set quantitative SPGs (for regulated products such as PPPs, veterinary medicines, 
GMOs as well as contaminants) through the comparison of the toxicological sensitivity of honeybee Bee research: review, gaps and needs 
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and wild bees (bumble bees and solitary bees) (see section 4.2.4. for specific recommendations on data 
gaps in toxicokinetics and toxicity).  When assessing the environmental risk of pests (EFSA  PLH 
Panel, 2010), a methodology for setting SPG for bees and pollination services and criteria to define 
healthy bee populations could also be developed. 
SPGs were defined for honeybees, in- and off-fields, based on the ecosystem services approach in the 
area of PPPs. Recent studies showed that bees are affected by anthropogenic activities and processes 
beyond the agricultural environment at a landscape level (Kennedy et al., 2013). It was recommended 
that the landscape be taken into account in the risk assessment scheme because the protection of bee 
diversity and pollination services should include all types of bees, not only honeybees, and all types of 
plants, not only crops (EFSA, 2013e). 
Data on the quantification of the relative influence of bee species traits on pollination service s are 
required (EFSA, 2013e), and more work is needed on the management of bees other than honeybees to 
guarantee the persistence of a diverse assemblage of species.  Long-term monitoring studies of wild 
bees are requested to determine how changes in species diversity operate in time and space. 
SPGs  involve  different  stakeholders’  views,  and  these  stakeholders  need  to  be  well  informed  on 
mitigation measures (with cost–benefit analysis) to make a reasoned choice. Such decisions need to be 
informed  by  research,  in  particular  with  more  data  on  how  pollination  services  change  with  bee 
diversity, bee abundance and species traits. In this process, it appears essential that risk assessors and 
risk managers interact closely to clarify the protection goals (e.g. which species, when, where, how, 
etc.), and that stakeholders from the legislative framework (i.e. agricultural policy, pesticide policy, 
biodiversity policy, etc.) are involved. 
Finally, data on thresholds and tipping points for ecosystem (pollination and wild bees) recovery and 
resilience in time and space as well as data on the quantification of the relative influence of bee 
species traits on pollination services (EFSA, 2013e) are required. 
4.2.2.  Monitoring 
For the monitoring of honeybee pathogens and colony losses, there is an ongoing programme in the 
EU that is coordinated by the EU Reference Laboratory in the field of bee health, which started in 
2011 for a period of five years (Commission Regulation (EU) No 87/2011
16). This programme was 
initiated following a survey  carried out  by EFSA on existing  bee surveillance systems in 27  MSs 
(EFSA, 2008; AFSSA et al., 2009). Through a standardised questionnaire, information was sought on 
both the systems in place and the prevalence of honeybee colony losses. Data were obtained from 24 
countries, relating to 25 systems, and the conclusions were that there is a lack of  standardisation to 
compare the systems and data obtained from  MSs. Therefore, in consultation with the Commission, 
the EU  Reference Laboratory has developed a standardised protocol to be deployed in 17  MSs to 
survey  the  major  bee  diseases  by  clinical  observations  of  varroosis,  American  and  European 
foulbrood, nosemosis and chronic paralysis. The Varroa destructor infestation rate before winter was 
assessed on living bees and an early alert system was set up in the event of detection of the small hive 
beetle  (SHB),  Aethina  tumida,  and  Tropilaelaps  spp.  mites.  Finally,  colony  losses  (overwintering 
colony mortality and seasonal mortality) were recorded and all the data collected by beekeepers were 
stored in a web database. These results will be published in early 2014. 
As highlighted by the EFSA AHAW Panel (2013), which assessed the risk of entry of the SHB and 
Tropilaelaps spp. in the EU, besides the need for research and the development of validated detection 
methods, training, education and awareness are key elements. Training is required in the diagnosis and 
control of the two exotic bee pests for relevant people in third countries and officials involved in the 
control of imported consignments to improve the awareness, skills and expertise required to prevent 
entry of these pests. 
                                                       
16 Regulation (EU) No. 87/2011 415/2013 as from 6 May 2013. OJ L 29, 3.2.2011, p. 1–4. Bee research: review, gaps and needs 
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An additional exotic bee pest which is not listed as a notifiable species by OIE and which is not 
included in the protocol of the EU Reference Laboratory is the Asian hornet Vespa velutina. It first 
arrived in France 10 years ago (INPN, 2013) and has since been detected in neighbouring countries 
such as Spain, Portugal and Belgium. It is predicted to further expand in the EU (see Monceau et al.,  
2014,  for  a  review).  The  hornet’s  diet  is  composed  of  at  least  one-third  bees,  but  its  impact  on 
pollination services is still unknown. The French Ministry of Ecology published in February 2013 a 
decree for the ban of the introduction of Asian hornet individuals in France. This measure is aimed at 
limiting the introduction of new specimens in France. However, this measure is insufficient to limit 
the population increase and the spread in the EU as well as its impact on bees. In some countries, such 
as Switzerland and the UK, assessment risk plans and response programmes were developed to control 
the potential entry of the pest in these territories (Péré and Kenis, 2010; Marris et al., 2011). However, 
such actions at the EU level are lacking because of the absence of coordination among MSs for the 
adoption of a common legislation, which in turn may favour the further expansion of the pest in the 
EU  (Schine  et  al.,  2010;  Keller  et  al.,  2011;  EC,  2013a).  Further  implementation  of  EU  policies 
regarding invasive species (EC, 2013b) with further research efforts to fill the knowledge gaps on the 
species biology and on the applicable control and mitigation measures are required.
To  date,  the  current  protocols  which  monitor  honeybee  colony  losses  in  EU  are  focused  on  the 
identification of a single type of stressors: bee pathogens. In the current context of the banning of the 
three  neonicotinoids  (Commission  Implementing  Regulation  (EU)  No  485/2013),
17  clothianidin, 
imidacloprid and thiametoxam, in  the EU, there is a need for the concomitant monitoring of these 
chemicals in the environment (e.g. in -hive, in soils, in crops) and bee populations to determine 
potential species recovery in time and space. 
Accurate methods which do not disrupt the normal behaviour of bee colonies need to be developed to 
assess the activity of colonies in field conditions, the evolution of the size of their populations and the 
mortality rate of certain categories of bees (e .g. foragers, nurses, larvae, etc. ). To assess colony 
development and bee mortality in field conditions, several methods, with strengths and limitations, 
were identified by Discussion Group 3 of the EFSA Scientific Co lloquium (EFSA, 2013e). These 
methods include bee traps, electronic bee counters, forager marking, colony weighting with automatic 
scales, etc. Further work (in terms of  both data collection and analysis) is needed to determine the 
maximum deviation from the controls for which an effect is considered negligible (for colonies in the 
case of honeybees and bumble bees and for populations in the case of solitary bees). For the reasons 
described above, in the monitoring plan, the size of the population of the co lonies need to be assessed 
as well as the number of weak colonies, especially those whose population size and reserves do not 
correspond to the usual characteristics of the region in which they lie. The monitoring should also 
count the possible replacement of dead or weak colonies by beekeepers. 
As seen and emphasised by the Discussion Group 2 of the EFSA Scientific Colloquium XVIII on bees 
(EFSA,  2013e), EU-wide bee monitoring programmes need to include different climatic zones, 
different types of bees, no t only honeybee colonies, and to follow standardised protocols which 
include key factors such as landscape (including land   use, land management and land structure), 
climate and bee management (for honeybee and  bumble bees). The  Discussion Group  suggested 
available methods and indicators to assess the different potential stressors in the environment, which 
were also implemented to various extents by the EU projects COLOSS and ALARM. Indeed, such 
large programmes are costly and need to be funded at the EC lev el. The ongoing EC project STEP, 
which documents trends in pollinator declines in the EU, will lay the groundwork for future pollinator 
monitoring programmes. 
                                                       
17 Commission Implementing Regulation (EU) No 485/2013 of 24 May 2013 amending Implementing Regulation (EU) 
No 540/2011, as regards the conditions of approval of the active substances clothianidin, thiamethoxam and imidacloprid, 
and prohibiting the use and sale of seeds treated with plant protection products containing those active substances. OJ 
25.2.2013, L139/12. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:139:0012:0026:EN:PDF  Bee research: review, gaps and needs 
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In the USA, a large programme was set up in 2006 to monitor honeybee colony losses ; the Bee 
Informed Partnership (http://beeinformed.org/). The surveys attempt to quantify the degree and extent 
of losses experienced in beekeeping operations in the USA for seven consecutive winters since 2006 
(vanEngelsdorp et al., 2007, 2008, 2010, 2011, 2012; Spleen et al., 2013; Steinhauer et al., 2014). This 
programme is conducted in collaboration with USDA, the Apiary Inspectors of America (AIA) and the 
NIFA.  For  this  purpose,  a  portal  and  database  ( http://beeinformed.org/about/bip-database/)  were 
designed to store the data collected by the Bee Informed Partnership efforts as well as data from other 
honeybee health  monitoring projects. Data are collected from questionnaires which report colony 
losses, bee diseases and pests, beekeeping management practices and PPPs. Such databases need to be 
generated in the EU. 
4.2.3.  Exposure assessment 
4.2.3.1.  Single stressors 
(i)  Exposure routes and occurrence data 
Several data and knowledge gaps were identified when assessing exposure to PPPs on bees (EFSA, 
2012b, e; EFSA PPR Panel, 2012a). Those identified were related to the various routes by which bees 
are exposed (i.e. by direct contact, inhalation or ingestion) and which could be due to the way PPPs 
are used (i.e. by spray or seed coating) or to the type of matrices in contact or ingested by bees (e.g. 
dust, pollen, nectar, wax, guttation fluid, water, honeydew, etc.). 
  For exposure by direct contact (spray applications), data on spray drift deposition on treated 
crop, weeds in the treated field and on plants in field margins are required. It is recommended 
to use models comprising a function of a stochastic wind angle and a stochastic wind speed 
from which the 90
th percentile spray deposition case could be derived to test and fine-tune the 
assumption and current estimate made by EFSA PPR Panel (2012a). 
  Exposure by inhalation was highlighted for compounds with high vapour pressure. Therefore, 
it is recommended that data be gathered on such compounds in stored pollen and water. 
  Data  on  exposure  by  direct  contact  with  dust  emitted  during  seed  treatments  or  granule 
applications or later when bees forage on contaminated plants (nectar and pollen) are required. 
To assess such an exposure, it is recommended to gather default conservative dust deposition 
values from granules onto plants in field margins to assess concentrations in nectar and pollen. 
  Exposure  off-fields  through  contaminated  nectar  and  pollen  of  plants  grown  in  the 
surrounding of the treated crops (e.g. by dusts on plants or by plant uptake from contaminated 
soil)  is  largely  unknown.  To  determine  such  an  exposure,  it  is  recommended  to  develop 
models with varying bee foraging range and landscape matrix (i.e. foraging radius from the 
hive varying from 1 to 5 km and three varieties of crops with varying percentage of treated 
surface cover). 
  Occurrence  data  are  needed  for  several  classes  of  chemical  residues  (including  PPPs, 
veterinary  medicines  used  in  beekeeping  and  contaminants)  in  several  matrices  of  critical 
importance to bees’ life cycle (i.e. pollen, nectar, propolis, beeswax and honeydew) such as in: 
-  pollen of different floral origins; 
-  wax containing highly lipophilic chemicals (and transfer process to brood); 
-  plants on field margins (i.e. dust deposition from granules); Bee research: review, gaps and needs 
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-  honeydew and water from puddles (amount required for the colony, foraging distance and 
frequency); 
-  guttation droplets (i.e. in different plant species, frequency and use by bees/colonies in 
particular in royal jelly and brood food). 
  For  aggregated  exposure  assessment,  the  “residues  per  unit  doses”  (RUDs)  approach, 
quantifying the relative amounts of pesticide present for each exposure route combined with 
food intakes by bees, has been recommended. For example, RUD calculations for pollen have 
been measured in Phacelia plants as a proxy for weeds. However, this assumption needs to be 
validated for the full range of substances to which bees are exposed and to a wide range of 
plants on which bees forage. 
  Finally, data are required on chemical metabolites. In particular, those which may be formed 
in soils, guttation fluid, water and honeydew need further investigation. For compounds of 
concern (i.e. toxicity in bees), single-residual analysis, with limits of detection (LOD) and 
quantification (LOQ) as low as possible, should be carried out. 
(ii) Food intakes by bees 
When estimating the food intakes by bees, a need for data in the following areas was identified: 
  Foraging: data are needed on the occurrence/foraging behaviour of bees in specific crops and 
landscapes  (e.g.  in  regions  with  few  alternative  food  sources,  maize  may  be  intensively 
visited, increasing exposure to the plant-produced Bt proteins expressed in the GM maize 
pollen). 
  Pollen: data are required on the nutritive value of different types of pollen collected by bees 
(the  consumption  of  pollen  is  plant/crop  dependent).  It  was  recommended  that  a  rough 
quantitative evaluation (photographic) of the reserves of pollen and honey is made and that 
pollen on bee bread is analysed to determine its floral origin. 
  Nectar/honey: data are requested on the distribution and frequency of the sugar content in 
nectar  carried  by  foragers.  The  metabolism  of  xenobiotics  in  bees’  midgut  needs  to  be 
investigated.  The  role  of  quercetin,  a  compound  that  is  present  in  honey,  in  the  bee 
detoxification process needs to be clarified. 
  Bumble bees/solitary bees: most food intake data are described for honeybees. More data are 
required on food intakes by other types of bees, in particular solitary bees. Data on how food 
intake by bumble bees varies with body size are needed. 
4.2.3.2.  Multiple stressors 
The knowledge accumulated at EFSA on the topic of multiple stressors on bees, although more recent 
and therefore less significant than knowledge of single stressors such as PPPs, is focused on chemical 
stressors, i.e. on multiple chemicals (EFSA, 2012b; EFSA PPR Panel, 2012a). 
Exposure data demonstrate that bees are often exposed to several pesticides over a period of time, 
either directly through applications of multiple active ingredients or indirectly through consumption of 
stored pollen and nectar. Data are required to assess the effects of such long-term, low-level exposure 
to multiple pesticides on the health and functioning of honeybee colonies. 
As mentioned in some of the above sections, stressors such as  the low quality of the pollen diet 
(nutritive value), the use of in-hive treatments and the presence of infectious or parasitic agents such 
as  Nosema  ceranae  and  Varroa  need  to  be  taken  into  account  when  assessing  bees’  exposure  to 
chemicals. Indeed, more data are required on the combined effect of these stressors. A few studies in Bee research: review, gaps and needs 
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honeybees  suggest  that  such  mechanisms  exist  (e.g.  interaction  between  infection  level  and 
susceptibility to pesticides and/or between chemical exposure level and response to infection). More 
data are required in this field to determine whether these interactions can be generalised and to what 
extent (i.e. what are the effects at the colony level). To date, with the exception of Fauser-Misslin et al. 
(2013), there is no other study on the interaction of chemicals and  pathogens in bees other than 
honeybees. 
At the ESFA Scientific Colloquium XVIII on bees (EFSA, 2013e), experts from Discussion Group 4 
concluded that bee health and welfare is affected by multi-stressor and multi-owner problems (e.g. 
different owners such as farmers and beekeepers are responsible for different stressors such as PPPs 
and in-hive treatments). The Discussion Group also recognised that, although assessing all stressors 
would be ideal, it is not realistically achievable. The experts proposed to focus on the major stressors, 
including the use of pesticides in relation to diseases occurring in bee populations/hives. 
A dedicated working group established by Agence Nationale de Sécurité Sanitaire de l’Alimentation, 
de l’Environnement et du Travail (ANSES) is currently analysing the available data on exposure and 
co-exposures  of  honeybees  to  pathogens  and  pesticides  in  France,  and  reviewing  the  scientific 
literature on interactions between various stress factors. The results of this study should bring useful 
information on this topic. 
For the monitoring of multiple chemicals, it is important to note that multi-residual analytical methods 
have  higher  LOD  and  LOQ  than  methods  consisting  of  detecting  and  quantifying  one  specific 
compound.  When  compounds  present  high  toxicity  levels  for  bees  (either  for  acute,  chronic  or 
sublethal toxicity), LOD and LOQ need to be low enough to detect and quantify such compounds. 
Therefore, in the case of highly toxic compounds, multi-residual analytical methods which do not 
present such low LOD and LOQ need to be replaced by more sensitive detection methods (e.g. lower 
LOD).  However,  new  developments  in  this  field  enable  multiple  chemical  residues  from 
neonicotinoids to be analysed in pollen (Chen et al., 2013; Lambert et al., 2013). 
It is recommended that modelling approaches be developed to assess multiple stressors and routes of 
exposure for bees. It is suggested that such approaches will solve the complexity of the variety and 
number of interactions of factors when determining foragers’ exposure in the landscape (i.e. varying 
bee foraging ranges and treated field surfaces), and bees’ exposure to pollen and nectar contaminated 
by spray/dust drift (i.e. deposition onto field margins with varying wind angle/speed). With these 
approaches, the different types of bees (social versus solitary) should be included as well as a good 
representation of the pool of honeybee diversity in the EU (i.e. at least the three geographic areas of 
the EU, North, Central and South, with the subspecies found in each of these areas). 
4.2.4.  Hazard identification and characterisation 
As discussed previously, in the wild, honeybees, bumble bees and solitary bees may be exposed to a 
number  of  different  hazards/stressors  including  physical  (temperature,  humidity,  etc.),  nutritional, 
chemical (pesticides, contaminants, etc.) and biological stressors (diseases, pests). 
4.2.4.1.  Single stressors 
A number of data gaps and recommendations have been formulated previously for honeybees, bumble 
bees  and  solitary  bees  in  relation  to  hazard  assessment  of  single  stressors  including  chemicals, 
nutritional, physical stressors and diseases and pests (EFSA PPR Panel, 2012a, 2013b). From these 
recommendations and the current consultation exercise, key data gaps and recommendations include: 
Laboratory studies 
  Develop  standardised  laboratory  tests/methodologies  to  assess  acute  and  chronic 
lethal/sublethal  toxicity  of  chemicals  including  regulated  products  (pesticides,  veterinary 
medicines)  as  well  as  contaminants  (i.e.  heavy  metals  and  essential  elements  such  as Bee research: review, gaps and needs 
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cadmium,  lead,  selenium  and  natural  toxins  such  as  mycotoxins  and  persistent  organic 
pollutant) in the different categories/casts of honeybees and wild bees such as  bumble bees 
(workers, larvae queen, drone) and solitary bees (adults, larvae for both sexes). Standardised 
laboratory tests for toxicokinetics (single and multiple doses) are also needed, and these data 
need to be linked to toxicity data. In this area, the OECD has recently validated a laboratory 
test protocol to assess single exposures in larvae (OECD, 2013) and it is currently developing 
a new test for repeated exposures in larvae (OECD, in preparation). In the area of sublethal 
effects, Discussion Group 3 of the EFSA Scientific Colloquium XVIII (EFSA 2013e) has 
discussed a wide range of methods/sublethal endpoints published in the literature that are 
already  available  and  which  need  to  be  fully  validated  and  standardised.  For  instance, 
behavioural tests would need to be developed for wild bees and honeybees and more tests are 
required  on  queens  and  drones  given  the  importance  of  these  individuals  in  colony 
functioning.  Other  examples  of  laboratory  tests  for  sublethal  effects  include  memory 
(proboscis  extension  reflex—PER  test),  orientation  (maze  test),  communication  (waggle 
dance,  nest-mate  recognition,  pheromone  tests),  nursing  (brood  care  test,  test  on  the 
development  of  hypopharyngeal  glands,  thermoregulation),  social  immunity  (hygienic 
behaviour test, immunological functions), food consumption (avoidance test), apoptosis (cells 
in midgut, salivary glands and ovaries), detoxification (e.g. glutathione-S-transferases (GST), 
cytochrome P450 (CYP)), queen quality (egg-laying test), drone quality (sperm viability), etc. 
In this context, a systematic review of sublethal effects of chemicals in bees would provide a 
comprehensive view of all tests potentially available and is recommended. 
As discussed by the PPR Panel of EFSA, these laboratory studies should be performed to generate full 
dose–response relationships as a basis to derive benchmark doses (BMDs) and their limits (BMDLs) 
as suggested by the EFSA’s Scientific Committee (EFSA, 2009). For example, the dose–response can 
consider a specific benchmark response for lethal effects in relation to quantitative protection goals 
(e.g. 2 %, 5 %, 7 % of 10 %) or for a sublethal effect. In this case, BMDLs can be generated for each 
bee species (honeybee, bumble bee and solitary bee) to plot a species sensitivity distribution (SSD) 
(Posthuma et al., 2002) for the combined bee species. Such knowledge is critical to move towards a 
mode of action approach that would underpin the key events leading to adverse effects (both lethal and 
sublethal)  in  the  different  castes  and  species  of  bees.  Again,  such  comparative  toxicokinetic  and 
toxicity data would provide a basis to quantify the comparative sensitivity of honeybee with that of 
solitary bees and bumble bees using a BMDL/SSD approach. 
  Include physical stressors (temperature) and nutrition (sucrose versus pollen/nectar) in the 
design of toxicity studies to quantify the impact on toxicity parameters (Laskowski et al., 
2010; Hawthorne and Dively, 2011). 
  Use omics data (e.g. transcriptomics) (EFSA, 2013e) to (1) identify metabolising enzymes and 
toxicity  targets  in  the  different  bee  species  (quantitative  comparative  toxicogenomics)  to 
further understand the molecular basis of species sensitivity; (2) characterise the impact of 
nutrition  (sucrose  versus  pollen,  nectar)  to  develop  molecular  markers  of  fitness/immune 
system (Alaux et al., 2011); (3) characterise responses to diseases (e.g. Nosema infection in 
honeybees  and,  the  deformed  wing  virus  as  an  emerging  disease  in  bumble  bees;  see 
Graystock  et  al.,  2013;  Fürst  et  al.,  2014)  at  the  molecular  level  and  develop  molecular 
markers to diagnose diseases and assess the health status of the bees (e.g. molecular markers 
of immunity, mRNA from midgut see Johnson et al., 2009, and Alaux et al., 2011); and (4) 
develop  biomarkers  that  can  be  used  in  monitoring  programmes,  including  markers  of 
exposure (chemical residues) and effect/toxicity (e.g. acetylcholinesterase activity, molecular 
makers of immunity, apoptosis in hypopharyngeal, salivary and ovary cells) (see section 4.2.2 
on monitoring). 
   Bee research: review, gaps and needs 
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Semi-field and field studies 
Key data gaps and recommendations include: 
  Development of methodologies (tools and protocols) for honeybees and wild bees (solitary 
and bumble bees) to extrapolate observations/measurement made under laboratory conditions 
to observations/measurements made under semi-field/field conditions for (1) mortality data 
(natural background mortality versus mortality in the field after chemical exposure) and (2) 
sublethal effects (estimates of colony dynamics based on mortality data in the laboratory). 
  Major improvement of current methods of field testing to detect, for example, an increase in 
daily mortality of foragers with high statistical power. Protocols with good sampling sizes (i.e. 
with  statistical  power),  meaningful  timescales  (i.e.  including  several  brood  cycles)  and 
representative exposures (i.e. foraging range, plot size and distance to the crops—see section 
4.2.3. on exposure) need to be implemented to assess in a standardised way changes in bee 
colony size and mortality rates. In addition, tools need to be developed to assess changes in 
population  size  for  each  type  of  bee  (larvae,  nurses,  foragers)  and  casts  (drones,  queens, 
workers). 
  Better understanding of the dynamics of colony functioning and impairment in response to 
various  stressors  (e.g.  diseases  and  chemicals)  and  option  to  develop  population  models. 
(Khoury et al., 2011, 2013; Bryden et al., 2013). For chemicals, population dynamic models 
can be developed through the integration of toxicokinetic and toxicity in the same fashion as 
physiologically-based  toxicokinetic  toxicodynamic  models  (EFSA,  2013d).  In  order  to 
develop such models a number of biological variables need to be collected: 
  Biological and ecological data of the species under investigation (e.g. eclosion, birth and death 
rates, population density, effective population size, etc.). 
  Distribution  of  body  weights  for  the  calibration  of  toxicity  data  in  different  bee  species 
(honeybee,  bumble  bees  and  solitary  bees)  and  developmental  stages  and  casts  (larvae, 
workers, drones). Typical examples include the large variability in bumble bee body weight 
and the large diversity of solitary bee species for which no distributions are available. 
  Toxicity parameters (toxicokinetics, half-life, etc.), mortality data (from acute, chronic studies, 
sublethal effects, etc.). 
For biological stressors, methods need to be developed to quantify the impact of pathogens on bee 
health (e.g. molecular markers for diseases) under various environmental conditions and the ecological 
impact of pests (e.g. Varroa spp., V. velutina) on bee populations and pollination services (see also 
section 4.2.2 on monitoring). 
4.2.4.2.  Multiple stressors 
In relation to multiple stressors, most EFSA work has been focused on multiple chemicals that are 
regulated (PPPs and veterinary medicines). However, as discussed earlier for single chemicals, data on 
contaminants are scarce and the interaction of multiple stressors, including multiple pathogens, pests 
and chemicals, needs to be tackled. At the EFSA Scientific Colloquium, the development of models 
was seen as a future avenue. 
For multiple chemicals such as veterinary medicines and contaminants, key data gaps were identified 
(e.g. toxicokinetic and toxicity studies are needed for the different bee species and casts). Specifically, 
as discussed in section 2, the default assumption for multiple chemicals is concentration addition. 
However, because of their specific toxicokinetic profile, there is an increasing evidence of synergistic 
effects of pesticides in bees (Gill et al., 2012; Hawthorne and Dively, 2011; Johnson and Percel, 
2013). Bee research: review, gaps and needs 
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Key data gaps and recommendations to address hazard identification and characterisation of multiple 
chemicals include: 
  Development of laboratory toxicological studies for multiple chemicals taking into account 
toxicokinetics  of  the  chemicals/synergists  (half-life)  and  the  dose  dependency  of  the 
interaction/synergy in the toxicity dose–response using a BMDL/SSD approach as described 
for single chemicals. Full dose–response relationships/models can be then generated for both 
lethal and sublethal effects to determine the magnitude of interactions at concentrations of 
environmental relevance, and both the maximum potentiating factor of the synergist and the 
concentrations at which no potentiation occurs in the dose–response curve. This mechanistic 
approach has also been proposed by the three non-food committees of the EC when dealing 
with  ecotoxicological  data  of  multiple  chemicals  while  acknowledging  that  such  data  are 
currently very scarce (SCCS, SCENHIR, SCHER, 2012). Recently, EFSA launched a project 
to test in the laboratory six combinations of chemicals (pesticides and contaminants), from 
both an acute and chronic perspective (lethal and sublethal), in adult and larvae of honeybees, 
adult solitary bees and bumble bees. In addition, the feasibility of integrating such data in 
population models for multiple chemicals will also be tested (e.g. such as Dynamic Energy 
Budget toxicity (DEB-TOX) models. The results of such studies can give a number of options 
to  risk  assessors  and  provide  predictive  tools  to  derive  uncertainty  factors  for  multiple 
chemicals  such  as  species-specific,  chemical-specific,  mixture-specific  or  class-specific 
adjustment  factors  (EFSA  PPR  Panel,  2012b).  Options  to  include  such  results  in  the  risk 
characterisation  of  multiple  chemicals  for  bees  are  also  given  in  the  risk  characterisation 
(section 4.2.5). Finally, these methodologies would need to be considered also for GMOs. 
  Development of semi-field and field studies for compounds for which synergism has been 
observed in the laboratory. A recent example of combined toxicity of pesticides has been 
reported in bumble bees for concentrations that could approximate field-level exposure and 
sublethal  effects  (e.g.  worker  foraging  performance,  pollen  collecting  efficiency,  forager 
recruitment, overall worker productivity (Gill et al., 2012). 
  Further  development  of  biomarkers  of  diseases  in  bees  for  pathogens  (e.g.  using  omic 
technologies such as transcriptomics) and biomarkers of exposure and effects for chemicals 
(e.g.  using  sublethal  effects  such  as  cholinesterase  inhibition  to  address  the  toxicity  of 
organophosphate pesticides). In addition, biomarkers of diseases, exposures and effects can be 
measured in combination to address the increasing evidence of synergistic effects between 
multiple stressors (Alaux et al., 2010; Pettis et al., 2013). These approaches will enable the 
development of holistic approaches for hazard identification and characterisation of multiple 
stressors and population models to be integrated in the risk assessment process. 
4.2.5.  Risk characterisation and uncertainty analysis  
In the context of bee health, risk characterisation/uncertainty analysis, data gaps/research needs and 
recommendations  for  further  work  are  numerous  and  relate  to  the  data  gaps  identified  in  hazard 
assessment and exposure assessment for both single and multiple stressors. 
Key recommendations for risk characterisation/uncertainty analysis in the bee health area include: 
  To develop case studies for risk characterisation/uncertainty analysis for single chemicals in 
honeybees, solitary bees and bumble bees especially for (1) PPPs and veterinary medicines for 
both acute and chronic lethal effects. Such case studies would provide guidance on the use of 
lethal effects. Indeed, the PPR Panel concluded that using sublethal effects may lead to an 
overly precautionary risk assessment in which all sublethal effects would be directly related to 
effects in the field (requiring the readjustment of the trigger value); and (2) contaminants such 
as  metals,  essential  elements,  persistent  organic  pollutants  and  natural  toxins  (e.g. 
mycotoxins). Bee research: review, gaps and needs 
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  To  address  the  question  whether  methodologies  developed  for  single  chemicals  are 
applicable/transferable to GMOs and to biological stressors such as pathogens and pests. 
  To assess whether current methodologies for multiple chemicals using TU are applicable to 
situations when interaction between chemicals occur, e.g. taking into account the magnitude 
of the interaction in the calculation of the TUm. In this case, the methodology is equivalent to 
the hazard index corrected for interaction as applied in human risk assessment (EFSA, 2013d) 
  To  perform  case  studies  for  integrating  toxicity  studies  and  exposure  assessments  into 
deterministic/probabilistic population models for risk characterisation. 
  To test whether current methodologies for multiple chemicals may be applied to multiple 
stressors. 
  To perform case studies on the risk characterisation and uncertainty analysis of specific single 
and multiple chemicals on bees. The outcome of the analysis can then be linked to SPGs. This 
includes the development of a quantitative weight of evidence approach such as the use of the 
systematic review approach and the systematic reporting of uncertainties as discussed. This 
includes the development of a quantitative weight of evidence approach for evidence synthesis 
such as the use of the systematic review approach and the systematic reporting of uncertainties 
as discussed. Bee research: review, gaps and needs 
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CONCLUSIONS 
  The Bee Task Force collected a large number of research reports in the area of bee health from 
the European Commission and Member States. However, this inventory was not exhaustive 
and the information provided was not always complete or accessible. This information needs 
to be updated and made publicly available for further thorough assessment. 
  EFSA’s  activities  on  bees  are  mostly  focused  on  the  risk  assessment  of  plant  protection 
products. The Bee Task Force which set up a multidisciplinary team for the development of a 
horizontal  and  holistic  approach  towards  the  environmental  risk  assessment  of  multiple 
stressors on bees demonstrated that future methodological work is required in this area. 
  Besides  bees  and  pollination  services,  it  is  recognised  that  other  non-target  organisms 
contribute to valued ecosystem services (e.g. pest regulation, decomposition and soil nutrient 
cycling, water regulation and purification), within an agricultural context and therefore their 
protection may also benefit from a wider integrated environmental risk assessment approach 
across EFSA. 
  In order to move towards an integrated environmental risk assessment of multiple stressors on 
bees, the Bee Task Force highlighted several data and knowledge gaps that need to be filled by 
scientific development and research at each step of the risk assessment scheme. To fulfil this 
goal, several recommendations were made for future work to be undertaken by EFSA and 
supported by the Directorate General for Research and Innovation through the framework of 
Horizon 2020. 
  To tighten coordination of research and to increase knowledge sharing and understanding on 
the way stressors interact and may affect bees, recommendations were made on how to further 
process, use and share the information compiled in this report and in the future on this topic. 
  Finally,  recommendations  were  made  on  communication  and  internal  collaboration  and 
training at EFSA on bee-related issues through the Bee Task Force. Bee research: review, gaps and needs 
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RECOMMENDATIONS 
1) Future scientific work for EFSA and research development under the framework of Horizon 
2020 
Problem formulation and protection goals for bees and pollination services 
  Harmonise  approaches  for  setting  protection  goals  for  bees  (e.g.  environmental  risk 
assessment of plant protection products, genetically modified organisms and animal and plant 
pests). This work could be developed under the umbrella of the ongoing EFSA working group 
harmonising environmental risk assessment approaches. 
  Ensure that the elements on bee health described in the present report are considered in the 
problem formulation of genetically modified organisms and plant protection product market 
registration applications. 
  Assess how pollination services change with bee diversity, bee abundance and species traits 
and  assess  the  efficiency  of  the  mitigation  measures  applied  to  protect  bee  diversity  and 
pollination services. 
Monitoring and exposure assessment 
  Promote  long-term  EU-wide  monitoring  plans  for  different  types  of  bees,  different  EU-
representative climatic regions and develop standardised protocols which include key factors 
such as landscape (including land-use, land management and land structure), climate and bee 
management (for honeybees and bumble bees). 
  Promote  applied  research  on  the  development  of  calibrated  tools  and  validated  detection 
methods  for  the  monitoring  and  assessment  of  colony  development,  bee  mortality  and 
sublethal effects in field conditions. Define a baseline for what is meant by a “healthy colony”. 
  Reinforce detection methods and develop training, education and awareness for the prevention 
of entry and control of spread of bee pests in the EU (e.g. Aethina tumida, Tropilaelaps spp., 
Vespa velutina). 
  Collect occurrence data of residues from several classes of chemicals (i.e. plant protection 
products,  veterinary  medicines  used  for  bees  and  environmental  contaminants)  in  various 
matrices  relevant  for  bees  (i.e.  in  pollen,  bee  bread,  nectar,  beeswax,  honeydew,  water, 
guttation, etc.). 
  Determine the metabolism of xenobiotics in midgut (and role of quercetin) of honeybees, 
bumble bees and solitary bees. 
  Development of single- and multi-residual analysis methods, with low limits of detection and 
quantification, for matrices relevant for bees. 
  Determine  food  intakes  by  bees  (i.e.  in  different  honeybee  subspecies,  bumble  bees  and 
solitary bee species; and in representative categories of bees such as larvae, foragers, queens 
and drones), the nutritive value of pollen from different plants/crops and the sugar content of 
nectar in foragers (distribution and frequency). 
Hazard assessment 
  Generate  data  in  the  area  of  bee  toxicology,  i.e.  dose–response  relationships,  toxicity  of 
metabolites,  toxicokinetics  and  toxicodynamics  for  different  types  of  chemicals  including Bee research: review, gaps and needs 
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pesticides and their metabolites, contaminants and veterinary medicines for different honeybee 
subspecies, bumble bees and solitary bee species and in representative categories of bees such 
as larvae, foragers, queens and drones. 
  Determine  how  bee  toxicology  varies  with  some  physical  parameters  used  in  regulatory 
testing such as temperature (e.g. contrasted representative temperatures as found within the 
geographic  range  of  bees  in  Europe)  and  diet  (e.g.  sucrose  feeding  versus  pollen/nectar 
feeding).  These  variables  need  to  be  tested  in  different  bees  (i.e.  in  different  honeybee 
subspecies, bumble bees and solitary bee species; and in representative categories of bees such 
as larvae, foragers, queens and drones). 
  Generate full dose–responses/species sensitivity distributions to derive benchmark dose limits 
for  lethal  and  sublethal  effects  based  on  toxicokinetic  studies  in  bees  (i.e.  in  different 
honeybee subspecies, bumble bee and solitary bee species; and in representative categories of 
bees such as larvae, foragers, queens and drones). 
  Develop further standardised laboratory tests for acute and chronic toxicity of lethal/sublethal 
endpoints  of  multiple  chemicals  including  regulated  products  (pesticides,  veterinary 
medicines) and contaminants in bees (i.e. in different honeybee subspecies, bumble bees and 
solitary bee species; and in representative categories of bees such as larvae, foragers, queens 
and drones). 
  Develop standardised laboratory tests for toxicokinetics (single and multiple doses) and link 
them to toxicity data in bees (i.e. in different honeybee subspecies, bumble bees and solitary 
bee species;  and in representative categories of bees such as larvae, foragers, queens and 
drones). 
  Review behavioural and physiological protocols developed in laboratory, semi-field and field 
conditions  to  assess  chronic  and  sublethal  effects  in  bees.  This  review  would  follow  the 
principle  of  the  systematic  literature  review  and  would  make  recommendations  on  the 
application  of  the  protocols  (and  their  implementation  needs)  for  their  use  in  regulatory 
testing. 
  Develop population dynamic models to predict potential cascading effects at the colony level. 
The first step would be to collect data on bee biological variables such as eclosion, birth and 
death rates, population density, effective population size, body weights, toxicity parameters in 
different bee species (i.e. different subspecies of honeybees and in bumble bees and solitary 
bees). 
  Develop modelling techniques to extrapolate observations and measurements obtained under 
laboratory  conditions  on  individuals  to  those  obtained  under  (semi)field  conditions  at  the 
colony and population levels. 
  Develop molecular markers for bees with omic techniques (transcriptomics) to characterise 
bee subspecies (honeybees) and species (bumble bee and solitary bees) sensitivity to toxic 
agents, nutrition and pathogens (e.g. metabolising enzymes, toxicity targets, etc.), as well as 
for use in monitoring programmes. 
  Develop  predictive  modelling  approaches to  assess  the  risk  of  multiple  stressors  on  bees, 
taking into account co-exposures and (cumulative/synergistic) interactions between stressors 
in bees. Bee research: review, gaps and needs 
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Risk characterisation and uncertainty analysis 
  Develop  case  studies  in  honeybees,  solitary  bees  and  bumble  bees  for  risk 
characterisation/uncertainty analysis using deterministic/probabilistic models: 
-  For single chemicals (plant protection products, veterinary medicines and contaminants) 
for both acute and chronic lethal and sublethal effects and multiple chemicals, particularly 
for situations under which evidence of interactions is documented. 
-  For genetically modified organisms, biological stressors (such as bee pathogens, pests and 
predators) and other multiple stressors. 
  For all the above, consider the use of quantitative weight of evidence approach for evidence 
synthesis such as the use of the systematic review approach and the systematic reporting of 
uncertainties. 
2)  Research  coordination,  planning  and  knowledge  sharing  with  Member  States  and  the 
European Commission 
  Tighten coordination of research in the area of bee health at the European level by setting up 
an expert group or a network including, the European Food Safety Authority, the European 
Commission Bee Interservice Group, the European Reference Laboratory for bee health, the 
European  Medicines  Agency  and  experts  from  Member  States  to  discuss  risk  assessment 
methodologies and to proactively take actions, if needed, on new and emerging bee health 
issues in Europe. 
  To consolidate forward research planning, the Bee TF recommends that EC-funded projects, 
which  represent  a  large  volume  of  information,  are  reviewed  to  assess  those  results  and 
findings which could contribute to a better understanding of bee losses and colony weakening. 
  Promote knowledge sharing by developing an open-access and centralised database in the area 
of bee health containing data/methods that can be used to assess risks of single and multiple 
stressors on bees. Before developing such a database, the implementation of existing systems 
in the area of animal health, in general, and in the area of bee health, in particular, should be 
considered. The database should be comprehensive and include data from research (reports, 
scientific literature). 
  Further  enhance  knowledge  sharing  by  making  publicly  available  results  from  EC-funded 
projects, which represent a significant amount of valuable information. 
  Investigate the usefulness of conducting a bibliometric study on the set of evidence produced 
by EC-funded projects dealing with bee stressors and bee losses. 
3) Communication and internal collaboration and training at EFSA 
  Maintain  internal  communication  and  transversal  collaboration  in  the  area  of  bee  health 
through the continuation of the Bee Task Force. The Task Force would then ensure scientific 
communication  across  involved  Units  on  new  activities,  scientific  literature,  conferences, 
workshops and networks dealing with bee-health related issues. 
  Promote internal and transversal collaborations, through the Bee Task Force, by initiating and 
developing horizontal projects of cross-cutting nature in the area of bee health. 
  Develop in-house expertise through training and scientific communication to EFSA staff on 
bee health-related issues. Bee research: review, gaps and needs 
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  Enhance external communication with the Member States and the European Commission. To 
this effect, the Bee Task Force should liaise regularly on new EFSA development in the area 
of  bee  health  with  the  EFSA’s  Advisory  Forum  and  the  European  Commission’s  Bee 
Interservice Group. In addition, a new  “EFSA bee health” webpage could be designed to 
increase information dissemination and interaction with stakeholders on this topic. Bee research: review, gaps and needs 
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Appendix A.   Published EFSA outputs  
EFSA’s 
Scientific 
Unit 
Subject  Starting 
date 
(a) 
Publication 
date
(b) 
URLs to EFSA 
website 
Reference
(c)  Scientific 
area
(d) 
Type of bees 
investigated
(e) 
SAS  Bee  Mortality  and  Bee  Surveillance  in 
Europe—A  Report  from  the  Assessment 
Methodology  Unit  in  Response  to  Agence 
Francaise 
17/03/2008  11/08/2008  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/154r.htm 
1  2  HB 
SAS  Bee mortality and bee surveillance in Europe  14/03/2008  03/12/2009  http://www.efsa.euro
pa.eu/en/supporting/d
oc/27e.pdf  
2  2  HB 
PRAS  Scientific Opinion  on the science behind the 
development  of  a  risk  assessment  of  Plant 
Protection  Products  on  bees  (Apis  mellifera, 
Bombus spp. and solitary bees) 
11/05/2011  23/05/2012  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/2668.htm  
3 
 
1, 3, 7  AB 
PRAS  Statement  on  the  findings  in  recent  studies 
investigating sublethal effects in bees of some 
neonicotinoids  in  consideration  of  the  uses 
currently authorised in Europe 
11/04/2012  01/06/2012  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/2752.htm  
4  3, 7  HB, BB 
PRAS  Statement on the assessment of the scientific 
information  from  the  Italian  project 
“APENET” investigating effects on honeybees 
of  coated  maize  seeds  with  some 
neonicotinoids and fip 
26/04/2012  27/06/2012  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/2792.htm  
5  2, 3, 4, 7  HB 
PRAS  Procurement  on  the  interaction  between 
pesticides and other factors in effects on bees 
06/08/2011  06/09/2012  http://www.efsa.euro
pa.eu/en/supporting/p
ub/340e.htm  
6  4   AB 
AHAW  Scientific  Opinion  on  the  risk  of  entry  of 
Aethina  tumida  and  Tropilaelaps  spp.  in  the 
EU 
14/03/2012  14/03/2013  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3128.htm  
7  5  HB, BB 
PRAS  Conclusion on the peer review of the pesticide 
risk  assessment  for  bees  for  the  active 
substance thiamethoxam 
25/04/2012  16/01/2013 
and  updated 
14/03/2013 
http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3067.htm  
8  7  AB Bee research: review, gaps and needs 
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EFSA’s 
Scientific 
Unit 
Subject  Starting 
date 
(a) 
Publication 
date
(b) 
URLs to EFSA 
website 
Reference
(c)  Scientific 
area
(d) 
Type of bees 
investigated
(e) 
PRAS  Conclusion on the peer review of the pesticide 
risk  assessment  for  bees  for  the  active 
substance imidacloprid 
25/04/2012  16/01/2013   http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3068.htm  
9  7  AB 
PRAS  Conclusion on the peer review of the pesticide 
risk  assessment  for  bees  for  the  active 
substance clothianidin 
25/04/2012  16/01/2013   http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3066.htm  
10  7  AB 
PRAS  Conclusion on the peer review of the pesticide 
risk  assessment  for  bees  for  the  active 
substance fipronil 
09/08/2012  27/05/2013  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3158.htm  
11  7  AB 
PRAS  Evaluation of the FERA study on bumble bees 
and consideration of its potential impact on the 
EFSA conclusions on neonicotinoids EFSA 
27/03/2013  04/06/2013  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3242.htm  
12  7  BB 
PRAS  EFSA  Guidance  Document  on  the  Risk 
Assessment  of  Plant  Protection  Products  on 
bees (Apis mellifera, Bombus spp. and solitary 
bees) 
28/03/2011  04/07/2013  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/3295.htm  
13  3  AB 
SCER  Inventory of EFSA’s activities on bees  18/04/2012  30/10/2012  http://www.efsa.euro
pa.eu/en/supporting/p
ub/358e.htm  
14  1, 2, 3, 4  AB 
SCER  EFSA calls for coordinated action at EU and 
international  levels  to  address  decline  of 
pollinators 
18/04/2012  26/07/2013  http://www.efsa.euro
pa.eu/en/efsajournal/p
ub/e11071.htm  
15  n.a.  AB 
SCER  EFSA’s 18
th Scientific Colloquium “Towards 
approaches  for  a  holistic  risk  assessment  of 
multiple stressors in bees” 
15/01/2013  21/11/2013  http://www.efsa.euro
pa.eu/en/supporting/p
ub/509e.htm  
16  1, 2, 3, 4, 5, 
7, 8 
AB 
(a):  Date of acceptance of the mandate by EFSA. 
(b):  Date of publication on the EFSA website (or anticipated date of publication corresponding to the deadline for publication if the project has not yet been published). 
(c):  References are cited on p53 
(d): The scientific areas are described in section 3.1. 
(e) HB: honeybees, BB: bumble bees, SB: solitary bees; AB: all three types of bees (HB, BB and SB). 
n.a.: not applicable. Bee research: review, gaps and needs 
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EFSA Guidance Document on the Risk Assessment of Plant Protection Products on bees (Apis 
mellifera, Bombus spp. and solitary bees) (EFSA, 2013b) 
Abstract 
The Guidance Document is intended to provide guidance for notifiers and authorities in the context of 
the review of plant protection products (PPPs) and their active substances under Regulation (EC) 
1107/2009. The scientific opinion on the science behind the development of a risk assessment of plant 
protection products on bees (Apis mellifera, Bombus spp. and solitary bees) (EFSA PPR Panel, 2012a) 
provided  the  scientific  basis  for  the  development  of  the  Guidance  Document.  Specific  Protection 
Goals  were  agreed  in  consultation  with  the  Standing  Committee  on  the  Food  Chain  and  Animal 
Health. The Guidance Document suggests a tiered risk assessment scheme with a simple and cost-
effective first tier to more complex higher tier studies under field conditions. Each of the tiers will 
have to ensure that the appropriate level of protection is achieved. 
Objectives and outcomes 
The  European  Food  Safety  Authority  (EFSA)  was  asked  by  the  European  Commission  (EC)  to 
develop  a  Guidance  Document  on  the  risk  assessment  of  plant  protection  products  on  bees.  The 
Guidance Document is intended to provide guidance for notifiers and authorities in the context of the 
review  of  plant  protection  products  (PPPs)  and  their  active  substances  under  Regulation  (EC) 
1107/2009. The scientific opinion on the science behind the development of a risk assessment of plant 
protection products on bees (Apis mellifera, Bombus spp. and solitary bees) (EFSA PPR Panel, 2012a) 
provided the scientific basis for the development of the Guidance Document. 
The process of the development of the Guidance Document follows the methodology of definition of 
specific  protection  goals  (SPGs)  as  outlined  in  the  scientific  opinion  of  EFSA’s  Plant  Protection 
Products and their Residues Panel (EFSA PPR Panel, 2010). The Standing Committee on the Food 
Chain and Animal Health was consulted for the appropriate levels of protection (e.g. to make choices 
on the magnitude of effects, duration of effects and exposure percentiles). 
Conclusions and recommendations 
The  Guidance  Document  suggests  the  implementation  of  a  tiered  risk  assessment  scheme  with  a 
simple and cost-effective first tier to more complex higher tier studies under field conditions. Each of 
the tiers will have to ensure that the appropriate level of protection is achieved. 
Detailed  guidance  on  specific  aspects  of  laboratory  studies  and  higher  tier  risk  assessments  is 
provided.  A  need  for  test  protocols  for  bumble  bees  and  solitary  bees  was  identified.  Potential 
protocols are available in the published literature and first proposals are made. It is important that fully 
validated test protocols are developed in future. 
Conclusion on the peer review of the pesticide risk assessment for bees for the active substance 
thiamethoxam (reference 8 from Appendix A) 
Abstract 
The European Food Safety Authority (EFSA) was asked by the European Commission to perform a 
risk assessment of neonicotinoids, including thiamethoxam, as regards the risk to bees. In this context 
the  conclusions  of  EFSA  concerning  the  risk  assessment  for  bees  for  the  active  substance 
thiamethoxam  are  reported.  The  context  of  the  evaluation  was  that  required  by  the  European 
Commission in accordance with Article 21 of Regulation (EC) No 1107/2009 to review the approval Bee research: review, gaps and needs 
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of active substances in light of new scientific and technical knowledge and monitoring data. The 
conclusions were reached on the basis of the evaluation of the uses of thiamethoxam applied as a seed 
treatment on a variety of crops currently authorised in Europe. The reliable endpoints concluded as 
being  appropriate  for  use  in  regulatory  risk  assessment,  derived  from  the  su bmitted  studies  and 
literature data as well as the available EU evaluations and monitoring data, are presented. Missing 
information identified as being required to allow for a complete risk assessment is listed. Concerns are 
identified. 
Objectives and outcomes 
To perform an evaluation of the currently authorised uses of the neonicotinoid thiamethoxam as seed 
treatment and granules. To provide conclusions for these uses, as regards the risk of thiamethoxam for 
bees, in particular with regard to the acute and chronic effects on colony survival and development, 
taking into account effects on bee larvae and bee behaviour, and the effects of sublethal doses on bee 
survival and behaviour. 
Conclusions and recommendations 
Several issues that could not be finalised were identified in relation to the exposure of honeybees via 
dust, from consumption of contaminated nectar and pollen, and from exposure via guttation fluid. In 
addition, the risk to pollinators other than honeybees, the risk from residues in insect honey dew, and 
the risk from exposure to residues in succeeding crops could not be finalised. A high acute risk to 
honeybees was identified from exposure via dust drift for the authorised uses in cereals, cotton, oilseed 
rape (except for uses with the lowest application rate authorised in the EU), maize, and sunflowers 
(except for uses with the lowest application rate authorised in the EU). A high acute risk was also 
identified for exposure via guttation fluid for the authorised uses in maize. 
Conclusion on the peer review of the pesticide risk assessment for bees for the active substance 
imidacloprid (reference 9 from Appendix A) 
Abstract 
The European Food Safety Authority (EFSA) was asked by the European Commission to perform a 
risk assessment of neonicotinoids, including imidacloprid, as regards the risk to bees. In this context 
the conclusions of EFSA concerning the risk assessment for bees for the active substance imidacloprid 
are  reported.  The  context  of  the  evaluation  was  that  required  by  the  European  Commission  in 
accordance  with  Article  21  of  Regulation  (EC)  No  1107/2009  to  review  the  approval  of  active 
substances in light of new scientific and technical knowledge and monitoring data. The conclusions 
were reached on the basis of the evaluation of the uses of imidacloprid applied as a seed treatment or 
granules on a variety of crops currently authorised in Europe. The reliable endpoints concluded as 
being  appropriate  for  use  in  regulatory  risk  assessment,  derived  from  the  submitted  studies  and 
literature data as well as the available EU evaluations and monitoring data, are presented. Missing 
information identified as being required to allow for a complete risk assessment is listed. Concerns are 
identified. 
Objectives and outcomes 
To perform an evaluation of the currently authorised uses of the neonicotinoid imidacloprid as seed 
treatment and granules. To provide conclusions for these uses, as regards the risk of imidacloprid for 
bees, in particular with regard to the acute and chronic effects on colony survival and development, 
taking into account effects on bee larvae and bee behaviour, and the effects of sublethal doses on bee 
survival and behaviour. 
Conclusions and recommendations 
Several issues that could not be finalised were identified in relation to the exposure of honeybees via 
dust, from consumption of contaminated nectar and pollen, and from exposure via guttation fluid. In Bee research: review, gaps and needs 
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addition, the risk to pollinators other than honeybees, the risk from residues in insect honey dew, and 
the risk from exposure to residues in succeeding crops could not be finalised. A high acute risk to 
honeybees was identified from exposure via dust drift for the authorised uses in cereals, cotton, maize 
and oilseed rape. A high acute risk was also identified for exposure via residues in nectar and/or pollen 
for the authorised uses in cotton, oilseed rape and sunflowers. 
Conclusion on the peer review of the pesticide risk assessment for bees for the active substance 
clothianidin (reference 10 from Appendix A) 
Abstract 
The European Food Safety Authority (EFSA) was asked by the European Commission to perform a 
risk assessment of neonicotinoids, including clothianidin, as regards the risk to bees. In this context the 
conclusions of EFSA concerning the risk assessment for bees for the active substance clothianidin are 
reported. The context of the evaluation was that required by the European Commission in accordance 
with Article 21 of Regulation (EC) No 1107/2009 to review the approval of active substances in light 
of new scientific and technical knowledge and monitoring data. The conclusions were reached on the 
basis of the evaluation of the uses of clothianidin applied as a seed treatment or granules on a variety 
of crops currently authorised in Europe. The reliable endpoints concluded as being appropriate for use 
in regulatory risk assessment, derived from the submitted studies and literature data as well as the 
available EU evaluations and monitoring data, are presented. Missing information identified as being 
required to allow for a complete risk assessment is listed. Concerns are identified. 
Objectives and outcomes 
To perform an evaluation of the currently authorised uses of the neonicotinoid clothianidin as seed 
treatment and granules. To provide conclusions for these uses, as regards the risk of clothianidin for 
bees, in particular with regard to the acute and chronic effects on colony survival and development, 
taking into account effects on bee larvae and bee behaviour, and the effects of sublethal doses on bee 
survival and behaviour. 
Conclusions and recommendations 
Several issues that could not be finalised were identified in relation to the exposure of honeybees via 
dust, from consumption of contaminated nectar and pollen, and from residues in exposure via guttation 
fluid. In addition, the risk to pollinators other than honeybees, the risk from insect honey dew, and the 
risk  from  exposure  to  residues  in  succeeding  crops  could  not  be  finalised.  A  high  acute  risk  to 
honeybees was identified from exposure via dust drift for the seed treatment uses in maize, oilseed 
rape and cereals. A high acute risk was also identified from exposure via residues in nectar and/or 
pollen for the uses in oilseed rape. 
Conclusion on the peer review of the pesticide risk assessment for bees for the active substance 
fipronil (reference 11 from Appendix A) 
Abstract 
The European Food Safety Authority (EFSA) was asked by the European Commission to perform a 
risk assessment for the active substance fipronil and provide conclusions as regards the risk to bees. 
The context of the evaluation was that required by the European Commission in accordance with 
Article 21 of Regulation (EC) No 1107/2009 to review the approval of active substances in light of 
new scientific and technical knowledge and monitoring data. The conclusions were reached on the 
basis of the evaluation of the currently authorised uses of fipronil applied on a variety of crops in 
Europe. The reliable endpoints concluded as being appropriate for use in regulatory risk assessment, 
derived from the submitted studies and scientific publications including data available at EU and 
national level, are presented. Missing information identified as being required to allow for a complete 
risk assessment is listed. Concerns are identified. Bee research: review, gaps and needs 
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Objectives and outcomes 
To perform an evaluation of the currently authorised uses of the active substance fipronil and deliver 
its conclusions on the risk assessment for bees, in particular with regard to the acute and chronic 
effects  on  colony  survival  and  development,  taking  into  account  effects  on  bee  larvae  and  bee 
behaviour, and the effects of sublethal doses on bee survival and behaviour. 
Conclusions and recommendations 
Several issues that could not be finalised were identified in relation to the exposure of honeybees via 
dust, from consumption of contaminated nectar and pollen, and from exposure via guttation fluid. In 
addition, the risk from residues in insect honeydew, the risk from exposure to residues in succeeding 
crops or weeds, the risk from plant and soil metabolites (except soil photolysis metabolites), and the 
risk to pollinators other than honeybees could not be finalised on the basis of the available data. A 
high acute risk to honeybees was identified from exposure via dust drift for the authorised uses in 
maize. 
Evaluation of the FERA study on bumble bees and consideration of its potential impact on the 
EFSA conclusions on neonicotinoids (EFSA, 2013c) 
Abstract 
The European Food Safety Authority was requested to clarify whether the new publication on the 
effects of neonicotinoid seed treatments on bumble bee colonies under field conditions (Thompson et 
al.,  2013)  has  an  impact  on  the  EFSA  Conclusions  on  the  three  neonicotinoids  thiamethoxam, 
imidacloprid and clothianidin (references 8, 9 and 10 from Appendix A). The conclusions of this 
scientific statement were reached on the basis of the evaluation of the study report by Thompson et al. 
(2013), and additional raw data made available by the study authors to EFSA. The study investigated 
the exposure of bumble bee colonies placed in the vicinity of crops treated with neonicotinoids and its 
major effects on bumble bee colonies. The current assessment concluded that, due to the weaknesses 
of the study design and methodology, the study did not allow drawing any conclusion on the effects of 
neonicotinoids on exposed bumble bee colonies, and confirmed that the outcome of the conclusions 
drawn for the three neonicotinoid insecticides remains unchanged. 
Objectives and outcomes 
EFSA was requested by the European Commission to provide a scientific statement clarifying whether 
the  study  from  Thompson  et  al.  (2013)  has  an  impact  on  the  EFSA  Conclusions  on  the  three 
neonicotinoids thiamethoxam, imidacloprid and clothianidin, which were published on 16 January 
2013  (references  8,  9  and  10  from  Appendix  A).  In  its  scientific  statement  EFSA  performed  an 
evaluation of the FERA study by taking into account the study report and the additional raw data 
submitted by the study authors upon request from EFSA. Subsequently, the relevance of this study 
regarding the conclusions drawn for the three neonicotinoid insecticides was considered. Furthermore, 
in this context an evaluation of the statistical analysis and methodology used in the interpretation of 
the results was undertaken by the EFSA Scientific Assessment Support (SAS) Unit and presented in 
the appendix to this statement. 
Conclusions and recommendations 
EFSA identified several weaknesses of the study design and in particular the lack of an unexposed 
control and the presence of uncontrolled covariates. In addition, EFSA noted that the route and level of 
exposure in the Thompson et al. (2013) study was not adequate to address the risks to honeybees for 
the authorised uses as indicated in the EFSA Conclusions on neonicotinoids. EFSA also considered 
that field studies performed with bumble bees cannot be used to understand the risk for honeybees and 
solitary bees. Overall, EFSA considered that the study is not adequate to understand the effects of 
exposure of neonicotinoid residues on bumble bee colonies. EFSA also concluded that the study by 
Thompson et al. (2013) does not change the conclusions of the risk assessment previously drawn for Bee research: review, gaps and needs 
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thiamethoxam, clothianidin and imidacloprid in the EFSA Conclusions published in January 2013 
(references 8, 9 and 10 from Appendix A). 
References  
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Environment Research Agency, Sand Hutton, York YO41 1LZ, 76 pp. 
Scientific  Opinion  on  the  risk  of  entry  of  Aethina  tumida  and  Tropilaelaps  spp.  in  the  EU 
(reference 7 from Appendix A) 
Abstract 
The small hive beetle (SHB) and Tropilaelaps are bee diseases considered exotic in the EU. SHB is a 
flying coleopteran that can be attracted to the odour of bees and bee products. In addition, SHB can 
survive and reproduce on a variety of ripe fruits. Tropilaelaps is an ectoparasite that does not survive 
long without honeybee brood and cannot fly by itself. The methodology used to assess the risk of entry 
of these pests in this scientific opinion was adapted from a pest risk assessment for entry used in the 
field  of  plant  health.  A  qualitative  risk  assessment  was  performed  taking  into  account  current 
legislation but excluding the implementation of risk reduction options. This approach allowed the 
assessment of the worst-case scenario for each risk factor. The risk pathways with a high risk of pest 
entry are ‘import of bee products’ for SHB and ‘accidental import of bees’ (unintended presence of 
bees in a non-bee consignment) for both pests. The other risk pathways are associated with a moderate 
or low risk of SHB or Tropilaelaps entry into the risk assessment area. Risk reduction options were 
assessed  separately  from  the  risk  assessment.  Examples  of  risk  reduction  options  with  a  high 
effectiveness  and  a  high  technical  feasibility  are  the  use  of  health  certificates  to  guarantee  pest 
freedom of consignments and keeping consignments without honeybee brood. Options with a high 
effectiveness and technical feasibility were identified in all risk pathways except ‘accidental import of 
bees’ and ‘dispersal of the pest via natural means and/or flight’. The AHAW Panel identified the need 
for validated rapid detection methods and for handling and sampling of imported bees in insect-proof 
environments. Education and training could help to monitor the pest distribution and to prevent pest 
entry by improving awareness, skills and expertise. 
Objectives and outcomes: 
The objective of this work is to assess the risk of introduction of Aethina tumida (small hive beetle or 
SHB) and the mite Tropilaelaps into the EU through importation from third countries via bees, via bee 
products destined to be used in apiculture, via products other than bee products (e.g. fruits, vegetables, 
other possible vectors and fomites, etc.) or via the natural movement of live bees and the small hive 
beetle. The risk reduction factors that have proven to be or that could potentially be effective in 
reducing the risk of introduction will be identified and evaluated. 
Conclusions and recommendations: 
The risk of SHB introduction is high via accidental bee import (unintended presence of bees in a non-
bee consignment) and via import of bee products to be used in apiculture (since risk reduction options 
were  not  taken  into  account  during  the  risk  assessment).  The  risk  is  moderate  via  import  of  A. 
mellifera  and  Bombus  spp.  queens,  used  beekeeping  equipment,  non-bee  products  and  soil.  Also 
natural movement of SHB via wind, dispersal of flying SHB alone or together with bees gives a 
moderate risk of SHB introduction. Intentional import of colonies and swarms is considered to have a 
low risk of SHB introduction. For Tropilaelaps, the risk of entry is also high via accidental bee import 
since an infested consignment might not be detected. Medium risk of  Tropilaelaps is linked with 
intentional import of A. mellifera colonies and import of bee products to be used in apiculture, whereas 
a low risk is related to the import of A. mellifera queens and colonies, used beekeeping equipment and 
the dispersal of the pest by flying bees. If either pest was to be present or established in neighbouring Bee research: review, gaps and needs 
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countries, there is a high risk that SHB and Tropilaelaps would reach suitable hosts in the EU if either 
pest were present or established in neighbouring countries. 
Risk reduction options could be identified to reduce the risk of SHB or Tropilaelaps entry into the EU 
by all risk pathways except when the pest is introduced via wind or dispersal of the pest by itself or by 
flying  bees.  Risk  reduction  options  with  a  high  effectiveness,  high  technical  feasibility  and  low 
uncertainty are the most likely to prevent SHB and Tropilaelaps entry. Examples for SHB are the 
introduction of an active surveillance system for the importation of A. mellifera and Bombus spp. 
queens, treatments to eradicate the pest for the importation of bee products to be used in apiculture or 
the implementation of an active surveillance system in a third country that provides a certificate of 
pest freedom in the specific zone for import of non-bee products. For Tropilaelaps, an example is the 
application of a biological treatment throughout the risk pathway by preventing the consignment from 
coming into contact with honeybee brood and/or adults for a minimum of 21 days. These options are 
mainly included in the current EU legislation or are mentioned in OIE guidelines. However, for the 
accidental bee import, no likely risk reduction option can be applied to reduce the risk of SHB or 
Tropilaelaps entry into the risk assessment area. 
Based on the results of the pest risk assessment and the evaluation of risk reduction options, the 
AHAW Panel identified a need for validated rapid detection methods for SHB and Tropilaelaps and a 
need for handling and sampling of imported bees in an insect-proof environment at the designated 
place of final destination. Education and training of people involved in beekeeping, or trade in or 
transport of bees, by improving awareness, skills and expertise, could help to monitor the distribution 
of SHB and Tropilaelaps in third countries and to prevent entry of both pests into the risk assessment 
area. It is recommended that research be carried out to ascertain the risk of SHB entry via products 
such  as  ripe  fruits  and  soil  associated  with  plants  as  well  as  the  harmful  effects  of  Tropilaelaps 
infestation. At present, there are only limited data available on the harmful effects of Tropilaelaps 
infestation and the current view is at least partially based on extrapolations from Varroa infestations. Bee research: review, gaps and needs 
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Appendix B.   Ongoing EFSA activities 
EFSA’s 
Scientific 
Unit 
Title  Starting date 
(a)  Anticipated 
publication date
(b) 
Type of 
bees
(d) 
SCER  Towards an integrated environmental risk assessment of multiple stressors on bees: review of 
research projects in Europe, knowledge gaps and recommendations 
18/04/2012  March 2014  
(this report) 
AB 
PRAS  Systematic  literature  review  on  the  neonicotinoids  (namely  active  substances  clothianidin, 
thiamethoxam and imidacloprid) and the risks to bees 
19/12/2013  August 2014  HB 
SCER  Toxicity of exposure to multiple chemicals in bees and modelling the effects on bee population 
dynamics using DEB-TOX models 
14/05/2013  December 2015  AB 
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Appendix C.   EC research projects 
Acronym: Title (reference of the programme/project)  Type of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
PP-ICON: Plant-Pollinator Integrated Conservation approach: a 
demonstrative proposal 
BB, SB  EC 
(DG ENV) 
Ongoing 
(2011–2015) 
1   http://www.pp-icon.eu/  
URBANBEES: Urban bee biodiversity action plans  SB  EC  
(DG ENV) 
Ongoing 
(2010–2014) 
1   http://www.urbanbees.eu/  
STEP: Status and Trends of European Pollinators 
Distribution  pollinators—plants  (WP1),  Pressures  on 
pollinators—plants (WP2), Impacts of pollinator change (WP3), 
Mitigation of the impacts (WP4), Empirical approach (WP5), 
Policy tools (WP6) 
AB  EC 
(DG RTD) 
Ongoing 
(2010–2015) 
1, 2, 4   http://www.step-project.net/  
ALARM:  Assessing  LArge-scale  environmental  Risks  with 
tested Methods 
Biodiversity, risks for pollination services, drivers of pollinator 
loss, development of predictive models for pollinator loss (WP 
Pollinators Loss; other WPs were not related to pollinators) 
AB  EC  
(DG RTD) 
Completed 
(2004–2009) 
1, 4   http://www.alarmproject.net/alarm/  
Pilot surveillance project on honeybee colony losses  HB  EC  
(DG SANCO) 
Ongoing 
(2012) 
2   http://ec.europa.eu/food/animal/liveani
mals/bees/docs/annex_i_pilot_project_
en.pdf  
COLOSS: Prevention of honeybee Colony Losses 
winter  colony  death  (WP1),  EFB,  Nosema,  Varroa,  Virus 
(WP2),  Laboratory  methods  Pesticides/Parasites  Colony 
votality  (WP3),  Genetics  Interaction  genetic/environment 
(WP4) 
HB  EC  
(DG RTD) 
Completed 
(2008–2012) 
2, 3, 4, 5, 6, 8  http://www.coloss.org/  
AMIGA: Assessing and Monitoring the Impacts of Genetically 
Modified Plants on Agro-ecosystems 
HB  EC 
(DG RTD) 
Ongoing 
(2011–2015) 
2, 8   http://www.amigaproject.eu/ 
 Bee research: review, gaps and needs 
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Acronym: Title (reference of the programme/project)  Type of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
SWARMONITOR:  Development  of  a  tool  for  effective 
diagnostic monitoring of honeybee colonies.  
HB  EC 
(DG RTD) 
Ongoing 
(2012–2015) 
2, 3   http://cordis.europa.eu/projects/rcn/10
5847_en.html  
Estimation of the vitality of selected bee races and lines bred in 
Poland and Europe (COST ACTION FA 0803 Project Nr 483 
N/COST-2009; COLOSS) 
HB  EC  
(DG RTD) 
Completed  3    
Development of a tool for effective diagnostic monitoring of 
honeybee colonies  
HB  EC  
(DG RTD) 
Ongoing 
(2012–2015) 
3    
BEE  DOC:  Bees  in  Europe  and  the  decline  of  honeybee 
colonies 
Interactions  among  parasites,  pathogens  and  pesticides  in 
individual bees(WP1), Interactions among parasites, pathogens 
and  pesticides  in  the  colony  (WP2),  Genomic  responses  to 
multiple  infections  and  to  environmental  factors  (WP3), 
Identification of novel genes for resistance to Nosema (WP4), 
Diagnostic tools (WP5), Surveillance of pathogens in selected 
honeybee  populations  (WP6),  Novel  treatment  and  control 
(WP7) 
HB  EC  
(DG RTD) 
Completed 
(2010–2013) 
3, 4, 5, 6, 8   http://www.bee-doc.eu/  
CLEANHIVE: Detecting the Pathogen that Threatens European 
Honeybees 
HB  EC  
(DG RTD) 
Completed 
(2008–2012) 
No  results 
found 
3, 5    
BRAVE: Bee research and virology in Europe—identifying the 
research  needs  for  protecting  European  agriculture  and 
ecosystems against viral diseases 
HB  EC 
(DG RTD) 
Completed 
(2005) 
5    
Mapping disease resistance with quantitative trait loci (QTL) in 
honeybees 
HB  EC  
(DG RTD) 
Completed 
(1997–2000) 
5    Bee research: review, gaps and needs 
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Acronym: Title (reference of the programme/project)  Type of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Research on Varroa resistant traits in European honeybee races: 
a  first  step  towards  breeding  a  Varroa  resistant  honeybee  to 
avoid the use of acaricides in honeybee colonies and to prevent 
contaminations of honey and wax 
HB  EC  
(DG RTD) 
Completed 
(1994–1997) 
5    
DISCONTOOLS:  to  provide  a  mechanism  for  focusing  and 
prioritising research that ultimately delivers new and improved 
vaccines, pharmaceuticals and diagnostic tests (for bees: Varroa 
was included in the project) 
HB  EC 
(DG RTD) 
Completed 
(2008–2013) 
6  http://www.discontools.eu  
Biodiversity,  impact  and  control  of  microsporidia  in  bumble 
bee (bombus spp.) pollinators 
BB  EC  
(DG RTD) 
Completed 
(2003–2005) 
5, 6    
BEESHOP: Bees in Europe and Sustainable HOney Production 
Honey  quality  for  consumers  and  pathogen  defence(WP1), 
Mechanisms of pathogen transmission and disease tolerance of 
colonies (WP2), Variance among pathogens (WP3), Variance in 
disease  tolerance  among  honeybees  at  the  individual 
level(WP4), Mapping QTL genes for disease resistance (WP5), 
Developing  SNP  markers  for  disease  resistance  (WP6), 
Sustaining  European  Honeybee  Races  (WP7),  oraging 
behaviour  and  contamination  of  honey  with  agrochemicals 
(WP8), Novel techniques for reducing residues (WP9) 
HB  EC 
(DG RTD) 
Completed 
(2006–2009) 
5, 6, 8  http://cordis.europa.eu/search/index.cf
m?fuseaction=lib.document&DOC_LA
NG_ID=EN&DOC_ID=121790251&q
=  
Coordination  in  Europe  of  research  on  integrated  control  of 
Varroa  mites  in  honeybee  colonies  (FP4,  EU  Project  FAIR 
CT97–3686) 
HB  EC 
(DG AGRI) 
Completed 
(1998–1999) 
6  http://www.agroscope.admin.ch/imkere
i/00316/00329/04435/index.html?lang
=en  
BABE: Beekeeping and biodiversity in Europe  HB  EC 
(DG RTD) 
Completed 
(2001–2004) 
8 
(genetics, 
biodiversity  of 
HB in EU) 
http://ec.europa.eu/research/environme
nt/index_en.cfm?pg=projects&area=bi
o&fptab=fp5&fp5page=all   
(a):  HB: honeybees, BB: bumble bees, SB: solitary bees; AB: all three types of bees (HB + BB + SB). 
n.a.: not applicable/not available. Bee research: review, gaps and needs 
 
EFSA Journal 2014;12(3):3594  64 
Appendix D.   MS research projects  
Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
IPI  (Insect  pollinators  initiative):  Investigating  the 
impact  of  habitat  structure  on  queen  and  worker 
bumble bees in the field 
BB  National 
(UK, CEH) 
Ongoing  1   https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Carvell.pdf?version=1&mod
ificationDate=1346164153000&api=v2  
IPI (Insect pollinators initiative): Linking agriculture 
and land use change to pollinator populations 
AB  National 
(UK, U. Leeds) 
Ongoing  1   http://www.agriland.leeds.ac.uk/  
IPI  (Insect  pollinators  initiative):  Sustainable 
pollination services for UK crops 
AB  National 
(UK,  U. 
Reading  & 
Leeds, FERA) 
Ongoing  1   https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Biesmeijer.pdf?version=1&
modificationDate=1346164138000&api=v2  
IPI (Insect pollinators initiative): Urban pollinators: 
ecology and conservation 
AB  National 
(UK,  U. 
Edinburgh, 
Leeds  & 
Reading) 
Ongoing  1  http://urbanpollinators.blogspot.co.uk/ 
http://www.bristol.ac.uk/biology/research/ecolog
ical/community/pollinators  
BeeFirst: The influence of the agricultural structure 
and  beekeeping  practices  on  bee  health  in 
Luxembourg 
HB  National 
(Luxembourg) 
Ongoing 
(2011–2013) 
1   http://www.crpgl.lu/fileadmin/files/pdf/Rapports
_d_activites/en_2011_annexes.pdf (p11) 
COLOSS-Monitoring:  Surveys  as  a  tool  to  record 
winter losses of honeybee colonies: a two year case 
study  in  Austria  and  South  Tyrol.  (published  in 
Journal of Apicultural Research 49(1): 23–30)  
HB  National 
(Austria,  U. 
Graz) 
Completed 
(2010) 
2  http://www.ibra.org.uk/articles/Survey-of-
colony-losses-in-Austria  
COLOSS-Monitoring:  Winterverluste  2010/2011: 
Verteilung und Risikofaktoren. (project published in 
Bienenaktuell, 6(4), 18–21) 
HB  National 
(Austria,  U. 
Graz) 
Completed  2   Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
DeBiMo: German Bee Monitoring  HB  National 
(Germany,  U 
Hohenheim) 
Ongoing  (since 
04.2011) 
2  http://www.staff.uni-marburg.de/~ag-
biene/en/debimo.html  
Detailed National questionnaire 2011: Beekeeping in 
Denmark 
HB  National 
(Denmark, 
BIAVL) 
Completed 
(2012) 
2  www.biavl.dk  
Disease status in apiaries with small and large winter 
losses 
HB  National 
(Sweden, SLU) 
Completed 
(2010) 
2    
EMP: Prospective multi-factorial investigation  HB  National 
(France, 
ANSES) 
Completed 
(2005–2007) 
2   
Establishment of an epidemiological surveillance of 
the bee mortality in Europe 
HB  National 
(France, 
ANSES) 
Ongoing   2 
(diseases only) 
 
EUBiMo:  Surveillance  study  on  honeybee  colony 
losses. German programme 
HB  National 
(Germany, FLI) 
Ongoing  2   https://bienenkunde.uni-
hohenheim.de/publication/eu-bienenmonitoring-
eubimo  
Follow up of the decline of honeybees in Wallonia 
2012–2013  
HB  National 
(Belgium, 
CARI & ULG) 
Ongoing  2  - 
International  Working  Group  on  Honeybee  losses; 
Monitoring and Diagnosis 
HB  National 
(Netherlands) 
Ongoing  2    Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Monitoring Observation Apiaries. Regular sampling, 
virus, nosema, varroa ect. 
HB  National 
(Denmark, 
BIAVL) 
Ongoing  (since 
2005) 
2  www.biavl.dk 
Monitoring of Honeybee Colony Losses  HB  National 
(Hungary, 
HPA) 
Completed 
(2013) 
2    
National Bee Health survey  HB  National 
(Sweden, SLU) 
Completed 
(2011) 
2    
National bee monitoring program  HB  National 
(Croatia, 
Omme) 
Completed 
(2008–2009) 
2  http://www.omme.hu/portal/download/OMME_
monitoring_ENG.pdf  
Set  up  of  a  biomonitoring  system  (honeybees 
included) and possible impact on public health 
HB  National 
(Italy, IZS) 
Ongoing  2  www.izsvenezie.it  
Study  of  2  apiaries  in  the  “pays  de  Loire”: 
ecotoxicological monitoring 
HB  National 
(France, 
ONIRIS) 
Completed 
(2011) 
2   
System  for  monitoring  of  environment  with 
honeybees 
HB  National 
(Slovenia,  U 
Ljubljana) 
Completed 
(2010) 
2  http://sicris.izum.si/search/prj.aspx?lang=slv&id
=4511  
http://www.dlib.si/details/URN:NBN:SI:DOC-
ZKIPPMHE/?query= %27keywords %3dbo %c5
 %bei %c4 %8d+janko %27&pageSize=25 
The  honeybee  as  a  control  of  environmental 
pollution: study on a landscape in the “pays de Loire” 
HB  National 
(France, 
ONIRIS) 
Completed 
(2008–2010) 
2   Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
FIT  BEE:  Reference  system  for  a  healthy  and  fit 
honeybee colony 
HB  National 
(Germany,  U 
Hohenheim) 
Ongoing 
(2011–2014) 
2, 3, 6  http://fitbee.net 
APENET: Monitoring and research in apiculture  HB  National 
(Italy, 
ENTECRA) 
Completed 
(2012) 
2, 4  http://www.aiol.it/en/contenuti/studi/progetti-di-
ricerca/apenet-monitoring-italian-bees; 
http://www.cra-api.it/online/apenet.htm 
BEENET: Apiculture and environment network  HB  National 
(Italy, 
ENTECRA) 
Ongoing  2, 4  www.entecra.it 
Epizotiological status of honeybee diseases in Croatia  HB  National 
(Croatia, VEF) 
Ongoing  2, 5  www.vef.hr 
MELISSA:  Investigations  in  the  incidence  of  bee 
losses  in  maize  and  oilseed  rape  growing  areas  of 
Austria  and  possible  correlations  with  bee  diseases 
and the use of insecticidal plant protection products 
HB  National 
(Austria, 
AGES) 
Completed 
(2012) 
2, 5, 7  http://www.dafne.at/dafne_plus_homepage/index
.php?section=dafneplus&content=result&come_f
rom=&&search_fields[offer_number]=100472&
search_fields[title_ger]=&search_fields[research
_objective]=&search_fields[beauftragungsjahr]=
&search_fields[antragsteller]=&search_fields[pr
ojektleiter]=&project_id=2909 
CIFT-HOBIENEXPO: Monitoring program to verify 
the  real  exposure  of  honeybees  to  clothianidin, 
thiamethoxam, fipronil and imidacloprid 
HB  National 
(Austria, 
AGES) 
Completed 
(2012) 
2, 7  http://www.ages.at/uploads/media/Monitoringpr
ojekt_Bienen_Abschlussbericht_2012.pdf 
OMME/HU:  Contaminants  of  hives/Monitoring 
program 
HB  National 
(Croatia, 
OMME) 
Completed 
(2006–2012)  
2, 7  www.omme.hu Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Assessing  the  impact  of  pesticides  on  the 
development  of  bee  larvae:  development  of  an  in 
vitro method 
HB  National 
(France, INRA) 
Completed 
(2005–2007) 
3   
Defra Biosecurity Chip (CSL-SD0443)  HB  National 
(UK, DEFRA) 
Completed 
(2006–2009) 
3  http://randd.defra.gov.uk/Default.aspx?Menu=M
enu&Module=More&Location=None&Complete
d=0&ProjectID=14570   
Determination of natural toxins and new veterinary 
drug residues in honey (IZS VE 07/11 RC) 
HB  National 
(Italy, IZS) 
Ongoing 
(2012–2014) 
3  www.izsvenezie.it  
Developing  Real-Time  PCR  TaqMan(TM) 
instrumentation  for  Bee  Health  Diagnostics  (CSL-
HH3224SHB) 
HB  National 
(UK, DEFRA) 
 
Completed 
(2002–2003) 
3   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Project
ID=11757&FromSearch=Y&Publisher=1&Searc
hText=HH3224SHB&SortString=ProjectCode&
SortOrder=Asc&Paging=10  
Development of a method for assessing the effects of 
insecticides on male fertility 
HB  National 
(France, INRA) 
Ongoing 
(2011–2013) 
3    
Development  of  a  methodology  to  assess  the 
sublethal  effects  of pesticides  on  the orientation  of 
the honeybee 
HB  National 
(France, 
ACTA) 
Completed 
(2005–2007) 
3    
Development  of  a  test  to  assess  the  effects  of 
pesticides  on  the  development  of  hypopharyngeal 
glands 
HB  National 
(France, INRA) 
Completed 
(2009–2010) 
3    
Development of an in vitro method of breeding queen 
brood, to assess the short-and medium-term factors 
on the viability and the expression of specific sexual 
characteristics of this caste 
HB  National 
(France, INRA) 
 
Completed 
(2008–2009) 
3    Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Development  of  analytical  tools  for  detection  and 
quantification of pesticides and their metabolites in 
bees, beeswax, and bee bread 
HB  National 
(France, 
CNRS) 
 
Ongoing  3    
Development  of  biomarkers  of  exposure  to 
pollutants, of effects of pollutants and of the integrity 
of physiological functions 
HB  National 
(France, INRA) 
 
Completed 
(2008–2010) 
3    
Development  of  molecular  diagnostic  methods 
(single or multiplex) for pathogens of the honeybee 
HB  National 
(France, 
ANSES) 
 
Ongoing   3    
Development  of  predictive  in  silico  tools  for  the 
assessment of the ecotoxicity of pesticides on bees 
HB  National 
(France, 
CERMN) 
 
Completed 
(2010) 
3    
Development  of  RFID  technology  to  measure  the 
impact of pesticides on bees in the field 
HB  National 
(France, 
ACTA) 
 
Completed 
(2008–2010) 
3    
Development  of  sperm  cryopreservation  in  the 
honeybee 
HB  National 
(France, INRA) 
 
Completed 
(2008–2010) 
3    
Development  of  the  multi-residual  analysis  of 
environmental  contaminants  in  hives  (bee  pollen, 
honey) 
HB  National 
(France, 
CNRS) 
 
Completed 
(2005–2010) 
3    
Ecophysiological  and  genetic  investigations  of 
domestic  animals  and  bees  for  the  purpose  of 
increasing reproductive traits and disease resistance 
(OS143022) 
HB  National 
(Serbia,  U  of 
Belgrade) 
Completed 
(2010) 
3  http://www.vet.bg.ac.rs/~biolog/index.php/proje
kti (Project No. 143022) Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Evaluation  of  Metagenomic  Sequencing 
(Pyrosequencing)  as  a  Diagnostic  Tool  for  the 
Characterisation of Disease of Unknown Aetiology 
HB  National 
(UK, DEFRA) 
Ongoing  3    
Genetic  characteristics  of  carniolan  honeybee  (V4–
1127) 
HB  National 
(Slovenia,  U 
Ljubljana) 
Ongoing  3  http://sicris.izum.si/search/prj.aspx?lang=slv&id
=7190  
Improvement of methods of selection and estimation 
of breeding value of bees (Multi-annual programme 
InHort) 
HB  National 
(Poland) 
Ongoing (2014)  3  http://www.inhort.pl/files/program_wieloletni/sp
r_szczegolowe_koncowe/Sprawozdanie_roczne_
merytoryczne_2011 %20cz_III_203_421.pdf 
Investigation into the experimental protocols required 
to  determine  Maximum  Residue  Limits  (MRLs)  in 
honey (FERA-VM02156) 
HB  National 
(UK, FERA) 
Completed 
(2007–2010) 
3    
Invitro  Larvae  Test—Method  standardisation 
(published in J. Verbr. Lebensm. (2012) 7:141–145) 
HB  National 
(Germany, 
LAVES) 
 Completed 
(2008–2012) 
3   
TechBee: New technologies for recording behaviour   HB  National 
(France, 
ACTA) 
Ongoing 
(2011–2013) 
3    
Nosema apis and Nosema ceranae, two pathogens of 
the  honeybee:  Implementation  of  discriminating 
molecular tests and testing of infection 
HB  National 
(France, 
ANSES) 
 
Completed 
(2008) 
3    
Biomolecular methods for the diagnosis of virosis in 
Nosema  spp.  and  Varroa  infected  apiaries 
(PRC2010002; RC IZSLER 02/10) 
HB  National 
(Italy, IZSLER) 
Ongoing 
(2011–2013) 
3  www.izsler.it Bee research: review, gaps and needs 
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(a) 
Coordination 
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(keywords) 
Website 
QUEENSELECTDIS:  Development  of  beekeeping 
based on selection of new domestic stocks of queen 
and selection of honeybee colonies more resistant on 
diseases of adult honeybees and honeybee brood 
HB  National 
(Serbia,  U  of 
Belgrade) 
Completed 
2003–2004 
3    
Research  and  quantification  of  pesticides  in  pollen 
and risks to bees 
HB  National 
(France, 
CNRS) 
Completed 
(2008–2010) 
3    
Search fipronil, imidacloprid and other contaminants 
in the hive: development of assay of these residues in 
bee bread and larvae 
HB  National 
(France, 
ANSES) 
Completed 
(2005–2007) 
3    
Streamlining honeybee diagnostic services   HB  National 
(UK, FERA) 
Ongoing  3    
Study  of  the  degradation  of  pesticides  in  bees  to 
diagnose poisoning 
HB  National 
(France, INRA) 
Ongoing  3    
Study  of  the  exposure  of  bee  colonies  to  toxic 
(pesticides),  including  the  development  and 
validation of methods for residues analysis in bees, 
larvae and bee bread 
HB  National 
(France, 
CNRS) 
Ongoing   3    
Subproject: Molecular and ecological investigations 
of honeybees and their pathogens (III46002) 
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
3, 5  http://www.vet.bg.ac.rs/~biolog/images/stories/P
rojekat_46002_Engleski.pdf 
http://www.vet.bg.ac.rs/~biolog/index.php/proje
kti (Collony Collapse Disorder (CCD)) 
The foundations of a GIS based system for bee health 
(CSL-HH0818SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2002) 
3, 5  http://randd.defra.gov.uk/Default.aspx?Menu=M
enu&Module=More&Location=None&Complete
d=0&ProjectID=10791  Bee research: review, gaps and needs 
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Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Control of nosemosis. II Analytical methodology for 
alternative  use  of  phytoalexins  (RTA2009–00105-
C02–02) 
HB  National 
(Spain, UVa) 
Completed  3, 6  http://www.uva.es/opencms/portal/paginas/conte
nidoDinamico?funcion=GIR_Departamento&co
d_dpto=060&carpe 
ta=/contenidos/departamentos/quimicaAnalitica/ 
Assessing the impact of mixtures of pyrethroids and 
fungicides on honeybees (CSL-PNO945) 
HB  National 
(UK, DEFRA) 
Completed 
(2001–2004) 
4  http://randd.defra.gov.uk/Default.aspx?Menu=M
enu&Module=More&Location=None&Complete
d=1&ProjectID=10246  
Colony  losses—interactions  of  plant  protection 
products and other factors (published in Julius-Kühn-
Archiv 423, 2009) 
HB  National 
(Germany, 
LAVES) 
 Completed  4  pub.jki.bund.de/index.php/JKA/article/download
/148/133  
Cumulative  and  synergistic  effects  of  different 
chemicals on honeybees (V1–1129) 
HB  National 
(Slovenia, U of 
Ljubljana) 
Completed 
(2012) 
4  http://sicris.izum.si/search/prj.aspx?lang=eng&id
=7166&opt=1 
 
Influence  of  Varroa  and  associated  virus  on  the 
physiology of reproduction and the wintering of bee 
colonies. Using the criterion of the male fertility as 
bio-indicator 
HB  National 
(France, INRA) 
Completed 
(2008–2010) 
4    
Toxicological and pathological interaction on semen 
quality, and the fertility and life of queens 
HB  National 
(France, INRA) 
Ongoing 
(2011–2013) 
4    
IPI  (Insect  pollinators  initiative):  An  investigation 
into the synergistic impact of sublethal exposure to 
industrial  chemicals  on  the  learning  capacity  and 
performance of bees 
HB  National 
(UK,  U  of 
Dundee,  U  of 
London,  U  of 
Newcastle  and 
UCL) 
Ongoing  4, 7   https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Connolly.pdf?version=1&mo
dificationDate=1346164160000&api=v2  
APISVARR:  Investigations  of  host–parasite 
relationship  between  honeybee  Apis  mellifera  and 
Varroa destructor by analyses of their genetic profiles  
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
5    Bee research: review, gaps and needs 
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(keywords) 
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Bee virus/varroa epidemiolgy (HH0810SHB)  HB  National 
(UK, DEFRA) 
Completed 
(1997–2000) 
5   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=1&ProjectID=9125  
BVET: Bees, Virus Evolution and Tolerance  HB  National 
(Switzerland, 
Swiss  Bee 
Research 
Centre) 
Completed 
(2010–2012) 
5  http://www.agroscope.admin.ch/bienenforschung
/index.html?lang=en  
Characterisation  and  dynamics  of  infections  by  the 
virus CPV 
HB  National 
(France, 
ANSES) 
Completed 
(2005–2007) 
5    
Characterisation  of  intrinsic  resistance  of  Apis 
mellifera colonies against the European Foulbrood in 
Switzerland.  Application  for  breeding  protocols 
(project 1.12.15) 
HB  National 
(Switzerland, 
Swiss  Bee 
Research 
Centre) 
Ongoing 
(2012–2015) 
5  http://www.agroscope.admin.ch/bienenforschung
/index.html?lang=en  
Characterisation  of  selected  Gram-negative  non-
fermenting  bacteria  isolated  from  honeybees  (Apis 
mellifera carnica) (published in Apidologie, 42:312–
325) 
HB  National 
(Austria, 
AGES) 
Completed 
(2011) 
5   
Characterisation of the phenomenon of tolerance of 
bees  to  Varroa  destructor:  study  of  host/parasite 
interaction by functional genomics and biochemistry 
HB  National 
(France, INRA) 
Completed 
(2005–2007) 
5    
Deformed wing virus: a contributory factor of Colony 
Collapse in honeybees? 
HB  National 
(Belgium, KU) 
Ongoing 
(2011–2014) 
5    Bee research: review, gaps and needs 
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Status  Scientific 
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Early diagnosis of European Foulbrood by real time 
PCR (pilot project 1.10.15) 
HB  National 
(Switzerland, 
Swiss  Bee 
Research 
Centre) 
Completed 
(2009–2011) 
5  http://www.agroscope.admin.ch/bienenforschung
/index.html?lang=en 
Evaluation of TaqMan real-time PCR for detection of 
Aethina tumida (CSL HH3126SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2005) 
5   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Project
ID=11757&FromSearch=Y&Publisher=1&Searc
hText=HH3224SHB&SortString=ProjectCode&
SortOrder=Asc&Paging=10 
Evaluation of the pathogenicity of Nosema ceranae 
and interaction with some bee virus 
HB  National 
(France, 
ANSES) 
Completed 
(2010) 
5    
GENBEEPATHOGEN:  Molecular  detection  and 
genotyping of honeybee pathogens 
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
5    
Genetic  diversity  among  isolates  of  Paenibacillus 
larvae  from  Austria.  Journal  of  Invertebrate 
Pathology,  100  (1),  44–46; 
doi:10.1016/j.jip.2008.09.003,  
HB  National 
(Austria, 
AGES) 
Completed 
(2008) 
5  http://www.sciencedirect.com/science/article/pii/
S0022201108001985 
Honeybee  virus  detection  and  discrimination 
(HH3235SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2005) 
5   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=13488  
Honeybee Varroa tolerance  HB  National 
(Croatia,  U  of 
Zagreb) 
Completed  5  www.agr.hr 
Infectious agents and physiological and reproductive 
qualities of queens 
HB  National 
(France, INRA) 
Ongoing 
(2012–2013) 
5    Bee research: review, gaps and needs 
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Influence of Varroa destructor on the anomalies of 
the laying of the queen 
HB  National 
(France, INRA) 
Completed 
(2005–2007) 
5    
Investigations  on  the  possible  incidence  of 
Melissococcus  plutonius  (causative  agent  of 
European  foulbrood  in  honeybees)  in  Austria  by 
molecular biological methods. 
HB  National 
(Austria, 
AGES) 
Ongoing  5    
IPI  (Insect  pollinators  initiative):  Impact  and 
mitigation of emergent diseases on major UK insect 
pollinators 
HB, BB  National 
(UK,  
Ongoing  5   https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Paxton.pdf?version=1&modi
ficationDate=1346164180000&api=v2 
http://beediseases.org/  
IPI (Insect pollinators initiative): Modelling systems 
for  managing  bee  disease:  the  epidemiology  of 
European foulbrood 
HB  National 
(UK,  U  of 
Belfast,  U  of 
London, 
Rothamsted 
Research) 
Ongoing  5   http://www.bbsrc.ac.uk/web/FILES/PreviousAw
ards/pollinators-budge.pdf  
IPI  (Insect  pollinators  initiative):  Unravelling  the 
impact  of  the  mite  Varroa  destructor  on  the 
interaction between the honeybee and its viruses 
HB  National 
(UK,  U  of 
Warwick) 
Ongoing  5   https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Ryabov.pdf?version=1&mod
ificationDate=1346164188000&api=v2  
Monitoring  to  detect  bee  diseases  and  health  risks 
alerts. I. Infectious and parasitic diseases (RTA2008–
00020-C02–01) 
HB  National 
(Spain, JCCM) 
Completed 
2011 
5  http://pagina.jccm.es/agricul/marchamalo/march
amalo.htm   
Nosemosis:  comparison  of  the  pathogenesis  of 
Nosema  apis  and  Nosema  ceranae,  and 
implementation of new ways of fighting 
HB  National 
(France,  U  of 
Clermont-
Ferrand) 
Completed 
(2009–2010) 
5    
Occurrence  of  Six  Honeybee  Viruses  in  Diseased 
Austrian  Apiaries  (published  in  Applied  and 
Environmental Microbiology 72(4) 2414–2420) 
HB  National 
(Austria,  U  of 
Vet. Med.) 
Completed 
(2005) 
5  http://aem.asm.org/content/72/4/2414.short Bee research: review, gaps and needs 
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Status  Scientific 
areas 
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Phylogenetic  Analysis  of  Deformed  Wing  Virus 
Genotypes  from  Diverse  Geographic  Origins 
Indicates  Recent  Global  Distribution  of  the  Virus 
(published  in  Applied  and  Environmental 
Microbiology 73(11) 3605–3611) 
HB  National 
(Austria,  U  of 
Vet. Med.) 
Completed 
(2007) 
5  http://aem.asm.org/content/73/11/3605.short 
Phylogenetic  analysis  of  the  RNA-dependent  RNA 
polymerase (RdRp) and a predicted structural protein 
(pSP)  of  the  Chronic  bee  paralysis  virus  (CBPV) 
isolated from various geographic regions (published 
in Virus Research 144 (1–2) 334–338)  
HB  National 
(France, 
ANSES) 
Completed 
(2009) 
5  http://www.sciencedirect.com/science/article/pii/
S0168170209001786 
Predicting  future  honeybee  pest  distributions  using 
the latest Climate Change Scenarios 
HB  National 
(UK, DEFRA) 
Ongoing  5    
Research on virus CBPV  HB  National 
(France, 
ANSES) 
Ongoing   5    
SERBMACED:  Investigations  of  honeybee 
behaviour in disease resistance, organic beekeeping 
and  production  of  medication  and  alternative 
medications  based  on  bee  products  and  medicinal 
herbs 
HB  National 
(Serbia,  U  of 
Belgrade) 
Completed 
(2004–2006) 
5    
Study  of  host–pathogen  interaction  in  the  brood 
disease  American  foulbrood  of  the  honeybee: 
virulence  of  Paenibacillus  larvae  and  immunity  of 
bee larvae 
HB  National 
(Belgium, U of 
Ghent) 
Ongoing 
(2011–2014) 
5    
Study of the behaviour of Vespa velutina  HB  National 
(France, 
MNHN) 
 Ongoing  5    Bee research: review, gaps and needs 
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Study  of  the  patterns  of  genetic  diversity  in 
microsporidia parasites of Apis mellifera. New rapid 
diagnostic  and  identification  methods  (RTA2009–
00057–00–00)  
HB  National 
(France, 
JCCM) 
Ongoing  5  http://pagina.jccm.es/agricul/marchamalo/march
amalo.htm   
The role of virus infection in bee death: adult bees 
and brood in Polish apiaries 
HB  National 
(Poland, 
SGGW) 
Completed 
(2007–2010) 
5    
Tracheal mite survey  HB  National 
(Swede, SLU) 
Completed 
(2011) 
5    
VIRNOSAPI: Molecular detection and identification 
of  some  viruses  and  microsporidia  in  honeybee 
colonies in Serbia and neighbouring countries  
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
5    
Virulence mechanisms of honeybee viruses (project 
1.08.01) 
HB  National 
(Switzerland, 
Swiss  Bee 
Research 
Centre) 
Completed  5  http://www.agroscope.admin.ch/bienenforschung
/index.html?lang=en 
VIRVARR: Prevalence and distribution of honeybee 
viruses in Varroa destructor population in in Serbia 
and neighbouring countries 
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
5    
Detection and control techniques for the Small Hive 
Beetle Aethina tumida (CSL HH3225SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2002–2003) 
5, 6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Project
ID=11757&FromSearch=Y&Publisher=1&Searc
hText=HH3224SHB&SortString=ProjectCode&
SortOrder=Asc&Paging=10  
Development  of  a  monitoring  system  for  the  small 
hive beetle, Aethina tumida (PH0503) 
HB  National 
(UK, DEFRA) 
Completed 
(2006–2009) 
5, 6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=14474  Bee research: review, gaps and needs 
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Investigating  novel  control  methods  for  honeybee 
pests and diseases (CSL-PH0505) 
HB  National 
(UK, DEFRA) 
Completed 
(2008–2009) 
5, 6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=15466  
Study  of  virulence  and  transmission  of  honeybee 
viruses in bumble bees, and the use of biotechnology 
to improve the health bumble bee 
HB, BB  National 
(Belgium, U of 
Ghent) 
Ongoing  5, 6    
Study  on  the  economic  impact  of  Bee-eaters  in 
Cyprus  beekeeping.  Evaluation  of  methods  for 
removing  them  from  the  apiaries  (Number  ΣΔ 
57/2011) 
HB  National 
(Cyprus, MOA) 
Ongoing  5, 6  www.moa.gov.cy/da 
Identification and Causes of Prevention of Honeybee 
Colony Losses (QI111A119) 
HB  National 
(Czech 
Republic, 
Beedol) 
Ongoing 
(2011–2014) 
5, 8  http://www.isvav.cz/projectDetail.do?rowId=QI1
11A119 
Investigations into why honeybee queens fail   HB  National 
(UK, FERA) 
 
Ongoing  5, 8 
(pests/pathoge
ns  and 
nutrition) 
 https://secure.fera.defra.gov.uk/beebase/index.cf
m?pageid=194  
Alternative treatments with natural products for the 
control of nosemosis (RTA2012–00076-C02–02) 
HB  National 
(Spain, UVa) 
 
Ongoing 
(2013–2016) 
6  http://www.uva.es/opencms/portal/paginas/conte
nidoDinamico?funcion=GIR_Departamento&co
d_dpto=060&carpe 
ta=/contenidos/departamentos/quimicaAnalitica/ 
Assessing  the  effectiveness  of  the  shook  swarm 
method  for  controlling  European  Foul  Brood 
(PH0502) 
HB  National 
(UK, DEFRA) 
Completed 
(2006–2008) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=14472  
Control and risk management of honeybee pests and 
diseases (CSL-PH0506) 
HB  National 
(UK, DEFRA) 
Completed 
(2009–2012) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=ProjectList&Completed=0&Ke
yword=Bee %20Diseases  Bee research: review, gaps and needs 
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Status  Scientific 
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Website 
Control  of  Nosemosis  in  honeybees  with  natural 
products (RTA2009–00105-C02–01) 
HB  National 
(Spain, UVa) 
Completed 
(2012) 
6    
Determination of the efficiency of Varroa control in 
honeybees in Slovenia (V4–1078) 
HB  National 
(Slovenia, KIS) 
Completed 
(2010–2012) 
6  http://www.kis.si/pls/kis/!kis.web?m=99&j=EN 
Development  of  a  method  of  biological  control  of 
European  foulbrood  in  honeybees  to  supersede 
antibiotic treatments (CSL-HL0161LHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2002–2003) 
6  http://randd.defra.gov.uk/Default.aspx?Menu=M
enu&Module=More&Location=None&Complete
d=0&ProjectID=9496#Description  
NATUCONTROL:  Effects  of  natural  substances  in 
the control of honeybee infections 
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing 
(2011–2014) 
6    
Establishing the appropriate treatment method and an 
MRL  for  oxytetracycline  for  honey  (CSL-
HH0816SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2001–2002) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=10340#Description  
Evaluating  the  field  efficacy  of  the  fungicide 
Enilconazole  (Imazalil)  as  a  potential  alternative 
chemical  treatment  for  the  control  of  Nosema  spp 
(NBU-VM0139) 
HB  National 
(UK, DEFRA) 
Completed 
(2009–2011) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=16966#Description  
Fungal  control  of  Varroa  jacobsoni  (destructor) 
(HH0819SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2002–2006) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=10939  
Highlighting new anti Varroa compounds  HB  National 
(France, 
CERMN) 
Ongoing 
(2011–2012) 
6    Bee research: review, gaps and needs 
 
EFSA Journal 2014;12(3):3594  80 
Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Improving  risk-based  approaches  for  bee  health 
surveillance (NBU) 
HB  National 
(UK, DEFRA) 
Ongoing  6  https://secure.fera.defra.gov.uk/beebase/index.cf
m?pageid=194  
Investigation of the fate of veterinary drugs used in 
apiculture (CSL-VM02140) 
HB  National 
(UK, DEFRA) 
Completed 
(2004–2007) 
6  http://randd.defra.gov.uk/Default.aspx?Menu=M
enu&Module=More&Location=None&Complete
d=0&ProjectID=12330#Description  
Minimisation of oxytetracycline levels in honey after 
antibiotic treatment (CSL-HH3223SHB) 
HB  National 
(UK, DEFRA) 
Completed 
(2003–2004) 
6   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=11736  
Monitoring  of  the  sensitivity/resistance  of  Varroa 
destructor to acaricides 
HB  National 
(France, INRA) 
Completed 
(2009–2010) 
6    
New way of application of thymol by encapsulation 
and controlled release 
HB  National 
(France, 
CNRS) 
Completed 
(2008–2010) 
6    
NOLESSBEES: EUROSTARS !E5928—Optimising 
a  novel,  safe  and  efficient  RNA  Interference 
protection strategy for honeybee Nosema disease 
HB  National 
(Italy, 
Beeologics) 
Ongoing  6  www.beeologics.com 
OXALIC BEES: Use of Oxalic acid against Varroa  HB  National 
(Greece, INST) 
Completed   6  http://www.hellenic-
beeresearch.gr/index.php/activities/research-
projects  
Research  and  development  of  novel  agents  for 
honeybee health improvement (QJ1210047) 
HB  National 
(Czech 
Republic, 
Beedol) 
Ongoing 
(2012–2016) 
6  http://www.isvav.cz/projectDetail.do?rowId=QJ
1210047 Bee research: review, gaps and needs 
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SUGVARRCONT:  Safe  Varroa  control  method  for 
both conventional and organic beekeeping 
HB  National 
(Serbia,  U  of 
Belgrade) 
Completed 
(2006) 
6    
Support  of  healthy  beebreeding  and  valuable 
production with release of natural antimicrobial and 
probiotic substances (QH72144) 
HB  National 
(Czech 
Republic, 
Beedol) 
Completed 
(2011) 
6  http://www.isvav.cz/projectDetail.do?rowId=QH
72144 
Test natural and synthetic acaricides against Varroa 
destructor 
HB  National 
(France, INRA) 
Completed 
(2008–2010) 
6    
Testing of products/natural substances against Varroa  HB  National 
(France, INRA) 
Ongoing 
(2012–2013) 
6    
Towards uniform Belgian strategy to combat Varroa 
spec. based on biological, biotechnical and alternative 
resources 
HB  National 
(Belgium, U of 
Ghent) 
Completed  6    
Treatments  with  natural  products  for  control  of 
Nosema  disease  of  honeybees  (RTA2012–00076-
C02–01) 
HB  National 
(Spain, UVa) 
Ongoing 
(2013–2016) 
6  http://pagina.jccm.es/agricul/marchamalo/march
amalo.htm   
Laboratory  analyzes  and  other  physicochemical 
properties  of  honey  and  detection  of  residues  of 
veterinary medicinal products (Number ΣΔ 50/2011) 
HB  National 
(Cyprus, MOA) 
Ongoing  7  www.moa.gov.cy/da  
AGRO  TOXICITY:  Assessment  of  the  toxicity  of 
agrochemicals on the honeybee using a combination 
of  electrophysiological  and  histological  methods 
exclusively adapted on the heart and the intestine 
HB  National 
(Greece,  U  of 
Thessaloniki) 
Completed   7  http://www.bio.auth.gr/en/content/school-
biology  Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Assessment  of  the  risk  posed  to  honeybees  by 
systemic pesticides (CSL-PS2322) 
HB  National 
(UK, DEFRA) 
Completed 
(2005–2007) 
7   http://randd.defra.gov.uk/Default.aspx?Menu=
Menu&Module=More&Location=None&Compl
eted=0&ProjectID=13502  
BEE COUNTER- MONITORING: Monitoring flight 
activity of honeybees under pesticide and pollution 
pressure, using electronic bee counters  
HB  National 
(Greece, INST) 
Completed   7  http://www.hellenic-
beeresearch.gr/index.php/activities/research-
projects  
Bee  losses  and  bee  health  in  agricultural  polluted 
environment (V4–0535) 
HB  National 
(Slovenia, NIB) 
Completed 
(2010) 
7  http://sicris.izum.si/search/prj.aspx?lang=slv&id
=5933; 
http://www.dlib.si/preview/URN:NBN:SI:DOC-
RIHQZYIJ/12119e42-cccd-4141–8f54–
9adbd86a5cc2 
BEE POLUTANTS: Effects of genetically modified 
plants (GMOs), neonicotinoids and air pollution on 
honeybees 
HB  National 
(Greece, INST) 
Completed   7  http://www.hellenic-
beeresearch.gr/index.php/activities/research-
projects  
Bee  sublethal-IWT040669  (Flemish  funding): 
Nevenwerking  van  gewasbeschermingsmiddelen  op 
bijen:  identificatie  en  evaluatie  van  de  impact  van 
sublethal effecten  
HB  National 
(Belgium, KU) 
Completed 
(2005–2009) 
7    
Comparative effects of three classes of neonicotinoid 
insecticides in the honeybee. Actions of present and 
future active substances 
HB  National 
(France, INRA) 
Completed 
(2005–2007) 
7    
Field  assessment  of  impacts  of  neonicotinoids  on 
honeybees  and  Bombus  terrestris  in  Sweden  (28–
6416/12) 
AB  National 
(Sweden) 
Ongoing 
(2012–2014) 
7   Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
GMO-Monitoring  (several  projects  using  bee 
colonies)  (published  in  Umweltwissenschaften 
Schadstoff-Forschung 22 (3): 229–251; Fachbeiträge 
des  Landesumweltamtes  Brandenburg,  Heft  110; 
Umweltwissenschaften Schadstoff-Forschung, 20(4): 
275–289;  Fachbeiträge  des  Landesumweltamtes 
Brandenburg, Heft 109; etc.) 
 HB  National 
(Germany, 
TIEM) 
Completed  7  http://www.oekologiebuero.de/Poster-4-
Pollenmonitoring.pdf  
Honeybees  as  scout  of  environmental  pesticide 
load—a  novel  method  of  continuous  recording  of 
honeybee health conditions 
HB  National 
(Germany, FU) 
Ongoing 
(2010–2017) 
7  http://www.neurobiologie.fu-berlin.de  
Impact  of  agriculture  production  on  the  vitality  of 
bees—risk assesment of PPP to protect bees and non-
target arthropods 
HB  National 
(Slovakia, 
Imafex) 
Ongoing  7    
Influence of the environment on the beehives: a study 
of systemic insecticides and their effects on bees 
HB  National 
(France, 
CNRS) 
Completed 
(2005–2007) 
7    
Monitoring  to  detect  bee  diseases  and  health  risks 
alerts.  II  Residues  of  treatments  and  pesticides 
(RTA2008–00020-C02–02) 
HB  National 
(Spain, UVa) 
Completed  7  http://www.uva.es/opencms/portal/paginas/conte
nidoDinamico?funcion=GIR_Departamento&co
d_dpto=060&carpe 
ta=/contenidos/departamentos/quimicaAnalitica/ 
Study of sublethal effects of pesticides on bees after 
prolonged exposure 
HB  National 
(France,  U  of 
Toulouse) 
Completed 
(2005–2007) 
7    
Survey in relation to the monitoring program (spray 
application orchard)  
HB  National 
(Belgium) 
Ongoing  7    Bee research: review, gaps and needs 
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Acronym: Title (reference of the 
programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
POLLOXISTRESS: The influence of environmental 
pollutants  on  parameters  of  oxidative  stress  and 
health of honeybees 
HB  National 
(Serbia,  U  of 
Belgrade) 
Ongoing  7    
The  possible  role  of  honeybees  in  the  spread  of 
pollen from field trials (KB-05–001–017) 
HB  National 
(The 
Netherlands, 
WUR) 
Completed 
(2011–2012) 
7  http://www.cogem.net/index.cfm/nl/publicaties/p
ublicatie/the-possible-role-of-honey-bees-in-the-
spread-of-pollen-from-field-trials 
TraPeCroBe: Increased knowledge about uptake and 
translocation  of  pesticides  in  crops,  evaluation  of 
exposure of bees 
HB  National 
(Norway, 
Bioforsk) 
Completed  7    
QUACERA:  Beeswax  quality  as  indicator  of  good 
beekeeping practices  
HB  National 
(Italy, IZS) 
Ongoing 
(2012–2013) 
7, 8 
(residues  in 
beeswax  & 
GBP) 
www.izsvenezie.it 
Apiculture research for colony health  HB  National 
(Ireland, UL) 
Ongoing  (until 
August 2013) 
8  www.ul.ie 
Application of genotyping to study the diversity and 
provenance of managed and feral honeybees in the 
UK  
HB  National 
(UK, DEFRA) 
 
Ongoing  8 
(genetics) 
https://secure.fera.defra.gov.uk/beebase/index.cf
m?pageid=194  
Beekeeping  in  back  load  national  AŽ  hive  and 
production of quality and safety products (V4–1114) 
HB  National 
(Slovenia, KIS) 
 
Ongoing  8 
(GBP) 
http://www.kis.si/pls/kis/!kis.web?m=99&j=EN 
Biodiversity analysis of French livestock honeybees: 
impact  studies  for  the  establishment  of  genetic 
conservatories  (published  in  Proceedings  the  1st 
Eurbee Conference in 2004 on p37 and p48) 
HB  National 
(France, 
CNRS) 
Completed 
(2005–2007) 
8 
(genetics) 
http://www.eurbee.org/Files/Eurbee1_Abstracts.
pdf  Bee research: review, gaps and needs 
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programme/project) 
Type 
of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
BiV:  Reliable  bee  management  systems  to  help  to 
reduce colony losses—an approach that is based on 
knowledge transfer 
HB  National 
(Germany, 
LAVES) 
Completed 
(2010–2012) 
8 
(knowledge 
transfer) 
 http://www.fisaonline.de/index.php?lang=en&ac
t=projects&p_id=1597  
Comprehensive  measures  for  ensuring  quality 
beekeeping 
HB  National 
(Slovakia, 
Imafex) 
Ongoing  8 
(GBP) 
  
Establishment of genetic conservatories of honeybees  HB  National 
(France, 
CNRS) 
Completed 
(2006–2011) 
8 
(genetics) 
  
Food resources for honeybees: Pollen availability in 
an agricultural landscape and mitigation of scarcity 
by planting bee forage 
HB  National 
(Denmark, 
BIAVL) 
Ongoing 
(2010–2013) 
8 
(nutrition) 
www.biavl.dk 
Guidelines for good veterinary practice at apiary  HB  National 
(Croatia,  U  of 
Zagreb) 
Ongoing  8 
(GBP) 
  
Honeybees  and  their  products  as  indicators  of 
environmental caesium pollution 
HB  National 
(Croatia,  U  of 
Zagreb) 
 
Completed  8 
(Caesium 
pollution) 
www.agr.hr 
Honeymeter:  Daily  measurements  of  food 
consumption or nectar intake of honeybee colonies 
HB  National 
(Denmark, 
BIAVL) 
Ongoing 
(since 2005) 
8 
(nutrition?) 
www.biavl.dk 
Identification and effects of the lipid fraction of the 
pollen  in  the  larval feeding on  the development  of 
hypopharyngeal glands 
HB  National 
(France, INRA) 
Completed 
(2010) 
8 
(nutrition) 
  Bee research: review, gaps and needs 
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programme/project) 
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of 
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(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Impact  of  radio  frequencies  on  the  survival, 
development and orientation of bees 
HB  National 
(France,  U  of 
Toulouse) 
Completed 
(2010) 
8 
(Radiofrequen
cies) 
  
Influence of pollen diet on resistance to biotic and 
abiotic stressors 
HB  National 
(France, 
ACTA) 
Ongoing 
(2012–2013) 
8 
(nutrition) 
  
IPI (Insect pollinators initiative): Can bees meet their 
nutritional needs in the current UK landscape 
HB, BB  National 
(UK, DEFRA) 
Ongoing  8 
(nutrition) 
 https://wiki.ceh.ac.uk/download/attachments/16
2464353/Flyer %20Wright.pdf?version=1&modi
ficationDate=1346164197000&api=v2  
Late flowering of pollen and honey plant covers and 
impacts on the wintering of bee colonies  
HB  National 
(Switzerland, 
Bee  Research 
Centre) 
Ongoing 
(2012–2013) 
8 
(nutrition) 
www.apis.admin.ch  
Pollen diversity and health protection of bees  HB  National 
(France, INRA) 
Ongoing 
(2011–2013) 
8 
(nutrition) 
  
Quantification  of  environmental,  health  and 
populational conditions favourable to compensate for 
the apiaries weakening on lavender 
HB  National 
(France, INRA) 
Ongoing 
(2012–2013) 
8    
Reducing  the  influences  of  changed  climatic 
conditions  and  effect  of  pathogenic  and  non 
pathogenic  factors  on  carniolan  honeybee  colonies 
(Apis mellifera carnica) (V4–0484) 
HB  National 
(Slovenia, KIS) 
Completed  8 
(GBP) 
http://www.dlib.si/details/URN:NBN:SI:DOC-
IVVJGH8T/?query= %27keywords %3dgregorc
+ale %c5 %a1 %27&pageSize=25 
Scientific  support  for  the  genetic  conservatories  of 
honeybees, and implementation of expert system for 
morphometric identification 
HB  National 
(France, 
CNRS) 
Completed 
(2008) 
8 
(genetics) 
  Bee research: review, gaps and needs 
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programme/project) 
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of 
bees
(a) 
Coordination 
level 
Status  Scientific 
areas 
(keywords) 
Website 
Study  of  effector  molecules  of  the  anti-varroa 
immunity  in  the  honeybee,  and  development  of  an 
immuno-protective dietary supplement.  
HB  National 
(France,  U  of 
Albi) 
Ongoing 
(2012–2013) 
8 
(immunity) 
  
Study  on  the  communication  between  different 
tissues  involved  in  the  immune  processes  of  the 
honeybee  (Apis  mellifera  L.):  identification  and 
characterisation of insect cytokines 
HB  National 
(Belgium, U of 
Ghent) 
Completed  8 
(immunity) 
  
Investigations into why honeybee queens fail  HB  National 
(UK, FERA) 
 
Ongoing  8   https://secure.fera.defra.gov.uk/beebase/index.cf
m?pageid=194  
(a) HB: honeybees, BB: bumble bees, SB: solitary bees; AB: all three types of bees (HB + BB + SB) 
 Bee research: review, gaps and needs 
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Appendix E.   Other outputs and projects (e.g. guidelines, standards, manuals, facts and communication items) 
Organisation  Title  Subjects  Status  Website 
EEA  Knowledge Partnerships  Beekeeper’s workshop  Completed  http://root.ew.eea.europa.eu/lltk/about/presentati
ons-beekeeper-s-workshop  
EEA  Knowledge Partnerships 
Lay, Local, Traditional 
Knowledge and Citizen 
Science Workshop 
Completed 2011  http://root.ew.eea.europa.eu/lltk  
EEA  Knowledge Partnerships, European 
networks  Citizen Science Workshop  Ongoing (follow up 
workshop in 2013)  http://root.ew.eea.europa.eu/lltk  
EEA  Bees on EEA rooftop 
EEA bees project- 3 beehives 
on EEA rooftop with 210.000 
bees together with the Danish 
NGO Bybi. It is an urban bee 
project. 
Completed end of 2012   
EEA  Bees on EEA rooftop 
Preview of the film “Queen of 
the Sun” on global bee crisis at 
the Cinemateket in June 2011 
Completed   
EEA  Bees on EEA rooftop 
Inauguration of the EEA 
courtyard and celebration of the 
International Year of Forests in 
June 2011 
Completed  http://www.eea.europa.eu/about-us/what/eeas-
bees-project 
EEA  Bees on EEA rooftop 
Harvest of the first batch of 
honey on EEA roof with 
dignitaries of Janez Potočnik 
and the Danish Minister of 
Environment in June 2011 
Completed  http://www.eea.europa.eu/highlights/environmen
t-commissioner-and-danish-minister 
EEA  Eye on Earth 
Development of an urban 
beekeeping mapping tool in 
collaboration with Bybi. It will 
also integrate rural beekeeping 
as a layer. Natura 2000, urban 
atlas and other layers will also 
be used for comparative 
information. 
Ongoing  http://eyeonearth.org/templates/EoEBasic/?web
map=d1f904b42d3d4f3193f4f98a7343c7fd Bee research: review, gaps and needs 
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Organisation  Title  Subjects  Status  Website 
EEA  Culture night 2011  The theme was “Forests and 
Bees” with 6437 visitors.  Completed  http://www.eea.europa.eu/events/culture-night-
2011 
EEA  Environmental Atlas Project 
The Environmental Atlas of 
Europe is a UNEP-EEA-
European Space Agency joint 
project showcasing 
communities responding to 
environmental change across 
Europe. This short film is on 
city bees. 
Completed  http://www.eea.europa.eu/atlas/eea/city-
bees/video/video-file/view 
EEA 
Invasive alien species indicators in 
Europe—a review of Streamlining 
European Biodiversity (SEBI) Indicator 
10 
 
Impacts of IAS on ecosystem 
services—interfering with 
regulatory services; Yellow-
leggs hornet Vespa velutina 
Completed December 
2014 
http://www.eea.europa.eu/publications/streamlin
ing-european-biodiversity-indicators-sebi 
EEA 
Late lessons from early warnings: 
science, precaution, innovation; 
Bee decline debate: seed-
dressing systemic insecticides 
and honeybees by Laura 
Maxim and Jeroen van der 
Sluijs 
Completed January 2013  http://www.eea.europa.eu/publications/late-
lessons-2 
EMA 
Guideline on veterinary medicinal 
products controlling Varroa destructor 
parasitosis in bees 
EMA Guideline  Completed November 
2010 
http://www.ema.europa.eu/docs/en_GB/docume
nt_library/Scientific_guideline/2010/11/WC500
099137.pdf 
EMA 
Guideline on veterinary medicinal 
products controlling Varroa destructor 
parasitosis in bees 
EMA Guideline  Completed November 
2010 
http://www.ema.europa.eu/docs/en_GB/docume
nt_library/Scientific_guideline/2010/11/WC500
099137.pdf 
EMA  Workshop on medicines for bees—What 
the Agency can do to increase availability  EMA workshop  Completed December 
2009 
http://www.ema.europa.eu/docs/en_GB/docume
nt_library/Other/2010/03/WC500078477.pdf  Bee research: review, gaps and needs 
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Organisation  Title  Subjects  Status  Website 
EMA 
EMA/CVMP: Scientific and regulatory 
support for applications for veterinary 
medicinal products for use in bees 
including fee incentives and scientific 
advice, upon request and on a case–by 
case basis considering established criteria. 
 
EMA 
Applications for veterinary 
products 
Ongoing   
FAO  Opportunities to improve the quality and 
safety of honey production in Chile  Value adding technologies  Completed 2005  http://www.fao.org/ag/ags/ags-
division/publications/publication/en/c/39618/  
FAO  Value-added products from beekeeping  Value adding technologies  Completed 1996  http://www.fao.org/ag/ags/ags-
division/publications/publication/en/c/38586/ 
FAO  Beekeeping and sustainable livelihoods    Completed 2011  http://www.fao.org/docrep/015/i2462e/i2462e00
.pdf  
FAO  Global Action on Pollination Services for 
sustainable Agriculture 
Development of a website to 
store information on pollination 
services and development of a 
pollination information 
management system (PIMS) to 
deliver information on 
managing pollination services 
of key crops, globally, to 
farmers, farm, advisors and 
land managers 
Completed 2009 
http://www.internationalpollinatorsinitiative.org/ 
and 
http://www.internationalpollinatorsinitiative.org/
jsp/intpollinitiative.jsp 
  
FAO  FAO honeybee diseases and pests: a 
practical guide  Practical guide  Completed 2006  http://www.fao.org/ag/ags/ags-
division/publications/publication/en/c/38672/ Bee research: review, gaps and needs 
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Organisation  Title  Subjects  Status  Website 
OECD 
Honeybees, acute oral toxicity test; 
SERIES on Testing and assessment No 
213 
OECD Guidelines for the 
testing of chemicals  Completed 1998 
http://www.oecd-
ilibrary.org/docserver/download/9721301e.pdf?e
xpires=1385809312&id=id&accname=guest&ch
ecksum=032BA998F68928B8708ABF885A670
AB3  
OECD 
Honeybees, acute contact toxicity test; 
SERIES on Testing and assessment No 
214 
OECD Guidelines for the 
testing of chemicals  Completed 1998 
http://www.oecd-
ilibrary.org/docserver/download/9721401e.pdf?e
xpires=1385809585&id=id&accname=guest&ch
ecksum=AFCF9EB5FC2F80371A6212B19C9E
5B28  
OECD  Honeybee (Apis mellifera) larval toxicity 
test, single exposure; TEST n°237 
 
OECD Guidelines for the 
testing of chemicals 
Completed July 2013 
http://www.oecd-
ilibrary.org/docserver/download/9713171e.pdf?e
xpires=1385809043&id=id&accname=guest&ch
ecksum=9AACA9AD046320F5D3EE7E3A9AF
350D5  
OECD  Honeybee Brood larval toxicity, repeated 
exposure 
 
OECD Guidelines for testing 
chemicals 
Ongoing  http://www.oecd.org/env/ehs/testing/Declassifie
d_TGP_Workplan_13 %20June %202013.pdf 
OECD 
Guidance Document on the Honeybee 
(Apis Mellifera L.) Brood Test Under 
Semi-field Conditions; SERIES on 
Testing and assessment No 75 
 
OECD Series on Testing and 
assessment 
Completed August 2007 
http://search.oecd.org/officialdocuments/display
documentpdf/?cote=env/jm/mono(2007)22&doc
language=en 
OECD 
PEIP: Pesticide Effects on Insect 
Pollinators; 4 themes. (1) Reporting 
of Pollinator Incidents; (2) Testing 
Requirements for Pollinators; (3) 
Regulatory Response to Potential 
Pollinator Risks; (4) Establish a 
Communication “Clearinghouse” on 
Pollinator Research  
OECD WG  Ongoing    
EPPO 
Standards PP 1/170 (4): Side-effects on 
honeybees. Bulletin 
OEPP ⁄ EPPO 
OEPP Standards  Completed 2010  http://onlinelibrary.wiley.com/doi/10.1111/j.136
5–2338.2010.02418.x/pdf Bee research: review, gaps and needs 
 
EFSA Journal 2014;12(3):3594  92 
Organisation  Title  Subjects  Status  Website 
EPPO 
Standards PP 3 ⁄ 10 (3) Environmental 
risk assessment for plant protection 
products. Chapter 10: honeybees. Bulletin 
OEPP ⁄ EPPO 
OEPP Standards  Completed 2010  http://onlinelibrary.wiley.com/doi/10.1111/j.136
5–2338.2010.02419.x/pdf 
OIE  Introductory note on bee diseases; 
Chapter 2.2.1  OIE Manual  revised May 2013  http://www.oie.int/en/international-standard-
setting/terrestrial-manual/access-online/  
OIE  Infestation of honeybees with Varroa spp. 
(Varroosis); Chapter 9.6.  OIE Code  revised 2013  http://www.oie.int/en/international-standard-
setting/terrestrial-code/access-online/  
Università 
Cattolica del 
Sacro Cuore, 
Italy 
Bee health in Europe—facts & figures 
2013  Synthesis  Completed January 2013  www.operaresearch.eu  
UNEP 
UNEP Emerging Issues: Global honeybee 
colony disorders and other threats to 
insect pollinators 
Synthesis  Completed 2010 
http://www.unep.org/dewa/Portals/67/pdf/Global
_Bee_Colony_Disorder_and_Threats_insect_pol
linators.pdf  
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Appendix F.   Summary of the results of the pilot bibliometric analysis 
Introduction 
This  pilot  study  was  intended  to  illustrate  the  support  that  bibliometrics  may  provide  to  risk 
assessment  made  by  EFSA  through  (i)  support  to  the  information  retrieval  process,  especially 
identification of sources of literature and (ii) support in the process of identification and selection of 
experts (and more generally of actors: institutions, countries, etc.). 
Relevance of the sources used 
Few evaluations of the relevance of sources have been yet performed in the biological field (some 
examples can be found in Kawasaki, 2004; Falagas et al., 2008; Lefebvre et al., 2010). 
Although  no  conclusion  can  be  drawn  from  our  results  on  the  best  source  of  information  to  be 
selected,
18 this pilot study represents a step forward suggesting keeping trace of the different sources 
used for information retrieval in the metadata of references cited   (Table 1). This proposal is in 
agreement with recommendations made in guidance on literature search in a systematic review context 
(Betran et al., 2005; EFSA, 2010; Niederstadt and Droste, 2010). 
Enlargement of the number of sources 
In this study, most of the references used by the experts for writing the five outputs could be retrieved 
in the WoK
19 (566; 76 %), and more precisely in the WoS
20 (431; 58 %). However, non-classical
21 
sources of information had to be used for 25 % of the references. This was because of the nature of the 
information cited: whereas classical sources (e.g. WoS) were efficient for retrieving classical reference 
types,
22 searching non-classical databases was more efficient for non-classical reference types.
23 
This report therefore shows that the approach used in writing the five opinions followed the principles 
of the systematic review method, which aims to increase the number of sources searched, i.e. not only 
searching some scientific databases, but also expanding the search to other types of sources; the same 
applies to the types of document (journal articles, books, theses, etc.) (Sergeant et al., 2005; Hannes et 
al., 2007; CEBC, 2009; Higgins and Green, 2009; Liberati et al., 2009; Moher et al., 2009; EFSA, 
2010). This approach aims to reduce biases. 
Language coverage 
As  classical  scientific  sources  cover  mainly  the  English-language  literature  (Comité  National 
d’Évaluation de la Recherche, 2003), searching non-classical sources should reduce this language bias. 
This result should, however, be confirmed by statistical analysis. 
Authors and selection of expertise 
Analyses  performed  in  this  report  enabled  the  identification  of  a  set  of  major  individual  authors 
(individual actors), based on the number of references cited. This analysis allowed an evaluation of the 
EFSA’s internal tool for the selection of experts, showing that the two methods are complementary. 
It  should  be  highlighted  that  no  evaluation  of  the  “quality”  of  the  expertise  of  the  authors  was 
performed in this pilot study (through indicators such as the h-index). The hypothesis was that the 
                                                       
18 Because several sources were available for most of the references but only one was selected and informed in the metadata. 
To be noted that a (time consuming) technique allows to collection this missing information. 
19 Web of Knowledge platform (set of sources). 
20 Web of Science (source), which is a scientific database. 
21 Specialised databases (e.g. patent databases), open access databases (e.g. Open Library), official websites (e.g. europa.eu) 
or websites of journals/publishers. 
22 91.5 % of the journal articles and 80 % of the book sections were retrieved from these classic sources/ 
23 As entire books, legal documents, patents or reports (including theses). Bee research: review, gaps and needs 
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authors of the EFSA outputs selected relevant publications and that this  approach reliably identified 
major authors. 
The  results  of  this  pilot  study  demonstrated  that  a  bibliometrics  approach  can  be  valuable  for 
supporting the identification and selection of expertise for EFSA’s work. 
Countries 
The analysis of countries (high-level actors
24) could not be performed in the context of this  study, as 
more time and other tools would have been needed. However, among the subset analysed (11 authors), 
France  (INRA)  was  overrepresented.  This  result  can  be  explained  by  the  politics  of  this 
country/institution in terms of visibility  of  publications and a good knowledge of  the  methods 
(including bibliometrics) used by national and international ag encies for evaluating research (e.g. 
Academic Ranking of World Universities
25). The second  most represented country was the U nited 
Kingdom. 
A complete scientometric
26 analysis could be performed on a bigger set of evidence and completed 
with European statistics (population, budget, etc.). 
Publication, dissemination and citation biases 
This document is based on the following description of biases  (Gilbody et al., 2000; Møller and 
Jennions, 2001; Rothstein et al., 2005; Song et al., 2010): publication bias and dissemination bias refer 
to a bias in the population of published studies compared with the population of research performed on 
a topic whereas citation bias
27 occurs because some publications are more likely to be quoted by other 
publications or authors. 
Whereas publication bias results from the direction and statistical significance of the results (outcome 
bias), dissemination bias is not an outcome bias but is based on the worldwide publication context 
(e.g. major scientific journal in English, coverage of scientific databases based on editorial choices,
28 
etc.). All other biases described for citation bias below are applicable to dissemination bias. 
Citation bias can result from  outcome bias (selective reporting by the author of a primary study of 
some outcomes but not others, depending on the direction and statistical significance of the results), 
language  bias  (selective  inclusion  of  studies  published  in  English),  availability  bias  (selective 
inclusion of studies that are easily accessible to the researcher), cost bias (selective inclusion of studies 
that are available free or at low cost), familiarity bias (selective inclusion of studies only from one’s 
own discipline and multiple publication bias (separate publications issued from a single trial). 
These different biases were highlighted in the context of meta-analysis for decades and triggered the 
raise of systematic review methodology. As they are widely studied in bibliometrics literature (just 
one recent example: Gumpenberger et al., 2013), it is likely that application of this scientific field to 
risk  assessment  in  food  and  feed  safety  could  further  support  the  development  of  reliable 
methodologies of evidence retrieval and selection. 
The specific issue of self-citation bias 
Self-citation is a complex phenomenon, which can be analysed at the level of publication, author, 
journal,
29 etc. The reasons for this phenomenon are various (e.g. making the community more aware of 
                                                       
24 Other  types  of  actors  also  identifiable  through  such  kind  of  bibliometric  analyses  are  corporate  authors  (e.g.  public 
institutions, private companies). 
25 http://www.shanghairanking.com/  
26 Scientometrics is a broader methodology also including socio-economic figures. 
27 Sensu stricto citation bias refers to positive results being more likely to be quoted by other publications or authors. 
28 The different scientific databases (e.g. Scopus, Wos, CAB Abstracts, etc.) do not index the same sets of journals. 
29 Example:  Marie  E.  McVeigh,  Thomson  Reuters  (2002)  Journal  self -citation  in  the  Journal  Citation  Reports  
(http://thomsonreuters.com/products_services/science/free/essays/journal_self_citation_jcr/). Bee research: review, gaps and needs 
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the author’s work, funding, impact factors). It has been suggested that this phenomenon may influence 
the impact of each publication not only by increasing artificially indicators, but also by influencing 
citations from others (Fowler and Aksnes, 2007). WoS acknowledges the phenomenon by providing 
the “sum of the times cited without self-citations” indicator. Citation is a controversial indicator of 
scientific  contribution,  including  the  way  in  which  it  is  calculated  and  bias  resulting  from  multi-
authoring (e.g. Sala and Brooks, 2008); it cannot be substituted by an evaluation carried out by peers 
(Fowler and Aksnes, 2007). 
It  would be  interesting  to  compare  the  set  of  evidence analysed  in  this pilot  study  with a  set  of 
evidence resulting from an extensive literature search of the same topic (pesticides and bees). Such a 
comparison could lead to (i) the identification of possible gaps and (ii) the identification of areas 
identified by experts as more (or less) relevant. In order to allow comparison among the two sets of 
evidence, the one used in this pilot study focused on journal articles. Bee research: review, gaps and needs 
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Table F1:  Selected references from the Bee Task Force inventory (EFSA, 2012c) 
Title of the output  EFSA 
Mandate 
Number 
EFSA 
Question 
Number 
Type of output  Hyperlink to access the output  Number of 
references 
listed in the 
output 
Scientific  Opinion  on  the  development  of  specific 
protection  goal  options  for  environmental  risk 
assessment of pesticides, in particular in relation to the 
revision of the Guidance Documents on Aquatic and 
Terrestrial  Ecotoxicology  (SANCO/3268/2001  and 
SANCO/10329/2002)  
M-2009-
0271  
EFSA-Q-
2009-00861  
Article 29—
Scientific opinion 
http://www.efsa.europa.eu/en/efsajournal/
pub/1821.htm  
51 
Scientific  Opinion  on  the  science  behind  the 
development of a risk assessment of Plant Protection 
Products  on  bees  (Apis  mellifera,  Bombus  spp.  and 
solitary bees) 
M-2011-
0185  
EFSA-Q-
2011-00417  
Article 2—Scientific 
Opinion 
http://www.efsa.europa.eu/en/efsajournal/
pub/2668.htm 
421 
Statement  on  the  findings  in  recent  studies 
investigating  sublethal  effects  in  bees  of  some 
neonicotinoids  in  consideration  of  the  uses  currently 
authorised in Europe  
M-2012-
0121  
EFSA-Q-
2012–00556  
Article 21—
Scientific and 
technical 
assistance—
Pesticides 
http://www.efsa.europa.eu/en/efsajournal/
pub/2752.htm 
21 
Statement on the assessment of the scientific elements 
supporting the Italian precautionary suspension of the 
placing on the market of treated maize seeds  
M-2012-
0124  
EFSA-Q-
2012-00554  
Article 21—
Scientific and 
Technical Assistance  
http://www.efsa.europa.eu/en/efsajournal/
pub/2792.htm 
6 
Procurement on the interaction between pesticides and 
other factors in effects on bees  
M-2011-
0218  
EFSA-Q-
2011–00789  
Procurement  http://www.efsa.europa.eu/en/supporting/p
ub/340e.htm 
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ABBREVIATIONS 
 
AERES  French Evaluation Agency for Research and Higher Education 
AFCWG  Advisory Forum Working Group on Communications  
AFSCO  Advisory Forum and Scientific Cooperation 
AHAW  Animal Health and Welfare 
AIA  Apiary Inspectors of America  
ALARM  Assessing Large Scale Risks for biodiversity with tested Methods 
ANIHWA  Animal Health and Welfare ERA-Net 
ANSES  French Agency for Food, Environmental and Occupational Health & Safety  
ARS  Agriculture Research Service  
a.s.  Active substance 
BMD  Benchmark dose 
BMDL  Benchmark dose (lower confidence limit) 
CAP  Common Agricultural Policy 
CBD  Convention on Biological Diversity 
CBPV  Chronic bee paralysis virus 
CCD  Colony collapse disorder 
COLOSS  Prevention of colony losses 
CONTAM  Contaminants Unit 
COP  Conference of Parties 
CORDIS  Community Research and Development Information Service 
DeBiMo  German Bee Monitoring 
DG  Directorate-General 
DG-AGRI  Directorate-General for Agriculture and Rural Development 
DG-ENTR  Directorate-General for Enterprise and Industry 
DG-ENV  Directorate-General for Environment 
DG-RTD  Directorate-General for Research and Innovation Bee research: review, gaps and needs 
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DG-SANCO  Directorate-General for Health and Consumers 
EC  European Commission 
EEA  European Environment Agency 
EFB  European Foulbrood 
EFSA  European Food Safety Authority 
EMA  European Medicines Agency 
EMRISK  Emerging Risks Unit of EFSA 
EPA  US Environmental Protection Agency 
EPPO  European and Mediterranean Plant Protection Organisation 
ERA  Environmental Risk Assessment 
EREN  Emerging Risks Exchange Network 
ETR  Exposure toxicity ratio 
EU  Europe Union 
EURL  European Reference Laboratory 
FAO  Food and Agriculture Organization 
FIFRA-SAP  Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel 
FP  Framework Programme 
FQPA  Food Quality Protection Act  
GBP  Good Beekeeping Practice 
GECU  Groupe d’Expertise Collective d’Urgence 
GIS  Geographic Information System 
GM  Genetically modified 
GMO  Genetically modified organism 
HPG  Hypopharyngeal gland 
HQ  Hazard quotient 
ICPBR/ICPPR  International Commission for Plant-Bee Relationships 
INPN  Inventaire National du Patrimoine Naturel 
IPI  Insect Pollinators Initiative Bee research: review, gaps and needs 
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JRC  Joint Research Centre 
LC  Lethal concentration 
LC50  Concentration required killing half the members of a tested population after a 
specified test duration 
LD  Lethal dose 
LD50  Dose required killing half the members of a tested population after a specified 
test duration 
LOD  Limit of detection 
LOQ  Limit of quantification 
MEA  Millennium Ecosystem Assessment 
MRL  Maximum residue level 
MS  Member State 
NGO  Non-governmental organisation 
NIFA  National Institute of Food and Agriculture 
NOEC  No observed effect concentration 
NRC-NAS  National Research Council of the National Academy of Sciences 
OECD  Organisation for Economic and Co-operation Development 
OEPP  European and Mediterranean Plant Protection Organisation 
OIE  World Organisation for Animal Health 
OPP  Office of Pesticide Programs 
PEIP  Pesticides Effects on Insect Pollinators 
PEC  Predicted exposure concentration 
PER  Proboscis extension reflex 
PIMS  Pollination Information Management System 
PLH  Plant Health Unit of EFSA 
PP-ICON  Plant-Pollinator Integrated Conservation approach: a demonstrative proposal 
PPP  Plant protection product 
PPR  Plant Protection Residue 
PSC  Pesticide Steering Committee  Bee research: review, gaps and needs 
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QSAR  Quantitative structure–activity relationship 
RA  Risk assessment 
RFID  Radio frequency identification 
RUD  Residue per unit dose 
SAS  Scientific Assessment Support Unit of EFSA 
SCER  Scientific Committee and Emerging Risks Unit 
SCHER/SCENIHR  Scientific  Committees  on  Health  and  Environmental  Risks  and  on  Emerging  and 
Newly Identified Health Risks 
SCISTRAT  Scientific Strategies 
SCoFCAH  Standing Committee on the Food Chain and Animal Health 
SCOM  Scientific Committee Unit 
SEBI  Streamlining European Biodiversity Indicators 
SHB  Small hive beetle 
SPG  Specific protection goal 
SSD  Species sensitivity distribution 
StaCG-ER  Stakeholder Consultative Group on Emerging Risks 
STAR-IDAZ  Global Network For Animal Disease Research  
STEP  Status and Trends of European Pollinators Distribution pollinators  
TF  Task Force 
TU  Toxic Unit 
TUm  Toxic Unit for mixtures 
UK  United Kingdom 
UNEP  United Nations for Environment Programs 
US  United States 
USDA  US Department of Agriculture 
WG  Working Group 
WHO  World Health Organization 
WP  Work Package 
 